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Tex.,  231;  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  232. 

In  the  charge  of  Capt.  John  Millis,  Corps  of  Engineers— 
Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  232. 

In  the  charge  op  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Entrance  to  Galveston  Harbor,  Tex.,  233;  ship  channel  in  Galveston  Bay,  Tex.,  234; 
channel  in  West  Galveston  Bay,  Tex.,  Trinity  River,  Tex.,  235 ;  Cedar  Bayou,  Tex., 
236;  Buffalo  Bayou,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  237. 

WESTERN  RIVERS. 

In  the  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers  — 

Red  River,  La.  and  Ark.,  238;  Red  River  above  Fulton,  Ark.,  240;  Ouachita  and 
Black  rivers,  Ark.  and  La.,  241;  bayous  D'Arbonne  and  Corney,  La.,  Bayou  Bar- 
tholomew, La.  and  Ark.,  242;  Bojuf  River,  La.,  243;  Tensas  River  and  Bayou 
Mayon,  La.,  Big  Black  River,  Miss.,  244;  Yazoo  River,  Miss.,  245;  mouth  of  Yazoo 
River,  Miss.,  246;  Tchula  Lake,  Miss.,  Tallahatchee  River,  Miss.,  247;  Steele  and 
Washington  bayous,  Miss.,  Big  Suutiower  River,  Miss.,  248;  Big  Hatcheo  River, 
Tenn.,  249;  Forked  Deer  River,  Tenn.,  water  gauges  on  Mississippi  River  and  Its 
principal  tributaries,  250. 


CONTENTS.  V 

In  the  charge  of  CApt.  Carl  F.  Palfrey,  Cori»s  of  Engineers — 

Removing  obstructions  in  Arkansas  River.  251 ;  improving  Arkansas  River,  Ark., 
Foiirche  Le  Fevre,  Ark.,  252;  Petit  Jean  lliver,  Ark.,  White  River,  Ark.,  253; 
Cache  River,  Ark.,  Black  River,  Ark.  and  Mo.,  Current  River,  Ark.  and  Mo.,  254; 
St.  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  255. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  256;  harbor  at  St.  Louis,  Mo.,  258;  Gasconade 
River,  Mo.,  259;  Osage  River,  Mo.,  Kaskaskia  River,  111.,  260. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  261 ;  improving 
Mississippi  River  between  Missouri  River  and  Minneapolis,  262  ^  Des  Moines 
Kapids,  Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 
Dry  Dock,  operating  and  care  of  Galena  River  improvement,  111.,  263. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers — 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  264;  Chippewa  Kiver,  including  Yellow  Banks,  Wis.,  St.  Croix 
River,  Wis.  and  Minn.,  266;  Minnesota  River,  Minn.,  267;  Red  River  of  the  North, 
Mina.  and  N.  Dak.,  268;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  269. 

In  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers — 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  270;  remova 
of  snags  and  other  obstructions  in  Missouri  River  above  Sioux  City,  Iowa,  271 ; 
examination  of  Missouri  River  between  Three  Forks  and  Canyon  Ferry,  Mont., 
Yellowstone  River,  Mont,  and  N.  Dak.,  272. 

In  the  charge  of  Capt.  John  Biddle,  Corps  op  Engineers — 

Obion  River,  Tenn.,  Tennessee  River  above  Chattanooga,  Tenn.,  273;  Tennessee 
River  below  Bee  Tree  Shoals,  Ala.,  274;  Hifvassee  River,  Tenn.,  275;  French 
Broad  River,  Tenn.,  276;  Little  Pigeon  River,  Tenn.,  Clinch  River,  Tenn.,  277; 
Cumberland  River.,  Tenn.  and  Ky.,  278;  Caney  Fork  River,  Tenn.,  282. 

In  the  charge  of  Capt.  George  W.  Goethals,  Corps  of  Engineers — 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala.^ 
282 ;  operating  and  care  of  Muscle  Snoals  Canal,  Tennessee  River,  284. 

In  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers — 

Ohio  River,  285;  operating  snag  boat  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsbnrg,  Pa.,  movable  dam  in  Ohio  River  below 
mouth  of  Beaver  River,  Pa.,  movable  Dam  No.  2,  Ohio  River,  287;  ice  harbor  at 
mouth  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio,  288;  operating  and 
care  of  locks  and  dams  on  Muskingum  River,  Ohio,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examinations,  289. 

In  the  charge  of  Capt.  R.  L.  Hoxie,  Corps  of  Engineers — 

Monongahela  River,  W.  Va.  and  Pa.,  290;  operating  and  care  of  Locks  and  Dams 
Nos.  8  and  9,  Monongahela  Kiver,  purchase  of  Lock  and  Dam  No.  7,  Monongahela 
River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  Cheat  River,  W.  Va., 
291 ;  Alleghenv  River,  Pa.,  dam  at  Herr  Island,  Allegheny  River,  near  Pittsburg, 
Pa.,  292. 

In  the  charge  of  Capt.  James  G.  Warren,  Corps  of  Engineers — 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  293 ;  Indiana  Chute,  Falls  of  the  Ohio 
River,  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  295;  Wabash 
River,  Ind.  and  111.,  296;  White  River,  Ind.,  297. 
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In  the  charge  of  Col.  William  P.  Ckaigiiill,  Corps  of  Engini<:ers— 

Great  Kanawha  Rivor,  W.  Va.,  297;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  Kivcr,  W.  Va.,  Elk  River,  W.  Va.,  299;  Gauley  River,  W.  Va.,  300;  New 
River,  Va.  and  W.  Va.,  301. 

In  the  ciiakge  of  Maj.  D.  W.  Lockwood,  Corps  of  Enginki'rs — 

Tradewater  River,  Ky.,  301;  Lock  No.  2,  Green  Rivor,  at  Rumsey,  Ky.,  Green  River 
al)ove  mouth  of  Big  Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  302;  Rough  River,  Ky.,  Kentucky  River,  Ky.,303; 
operating  and  care  of  locks  and  damson  Kentucky  River,  Ky.,  Licking  River.  Ky., 
between  Farmers  and  West  Liberty,  304;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  305;  Tug  Fork  of  Big  Sandy  River,  AV.Aa. 
an<l  Ky.,Guyandotte  River,  W.  Va.,  306;  Little  Kanawha  River,  W.  Va.,  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  30'7. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  308;  harbor  at 
Duluth,  Minn.,  309;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  310;  harbor 
at  Ashland,  Wis.,  harbor  at  Ontonagon,  Mich.,  311 ;  Eagle  Harbor,  Mich.,  waterway 
from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River,  Mich,  312; 
operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage 
Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich,  313;  harbor  of  refuge  at  Grand 
Marais,  Mich,  314. 

In  the  charge  ok  Maj.  James  F.  Gregory,  Corps  ok  Engineers— 

Manistiquo  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  315;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  316;  Oconto  Harbor,  Wis.,  317; 
Pensaukeo  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  318;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  319 ;  operating  and  care  of  Sturgeon  Bay  and  Lake  Mich- 
igan Snip  Canal,  Wis.,  320 ;  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Baj^^  and 
Lake  Michigan  Ship  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  321;  Kewaunee  Harbor, 
Wis.,  322;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  323;  Sheboygan 
Harbor,  Wis.,  324;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  325;  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  326;  Kenosha  Har- 
bor, Wis.,  327;  Waukegan  Harbor,  111.,  328;  Fox  River,  Wis.,  329;  operating  and 
care  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  330. 

In  the  charge  ok  Capt.  W.  L.  Marsiiaij.,  Corps  of  Engineers — 

Chicago  Harbor,  III.,  331;  Calumet  Harbor,  111.,  332;  Calumet  River,  111.  and  Ind., 
333;  Illinois  River,  111.,  334;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dams,  Illinois  River,  111.,  335;  Hlinois  and  Mississippi  Canal,  111.,  336. 

In  the  charge  ok  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Michigan  City  Harbor,  Ind.,  337;  St.  Joseph  Harbor,  Mich.,  339;  St.  Joseph  River, 
Mich.,  340;  South  Haven  Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  341;  Holland 
(Black  Lake)  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  343;  Muskegon  Harbor, 
Mich.,  345;  White  Lake  Harbor,  Mich.,  346;  Pentwater  Harbor,  Mich.,  347;  Lud- 
ington  Harbor,  Mich.,  Manistee  Harbor,  Mich.,  348;  harbor  of  refuge  at  Portage 
Lake,  Mich.,  850;  Frankfort  Harbor,  Mich.,  351;  Charlevoix  Harbor,  Mich.,  352; 
Petoskey  Harbor,  Mich.,  Cheboygan  Harbor,  Mich,  353;  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  354;  Saginaw  River,  Mich.,  355;  harbor  of  refuge  at  Sand 
Beach,  Lake  Huron,  Mich.,  2S6;  Black  River  at  Port  Huron,  Mich.,  mouth  of  Black 
River,  Mich.,  358;  Clinton  River,  Mich.,  3.59;  Rouge  River,  Mich.,  360;  turning 
basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  361. 
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In  the  charge  of  Col.  O.  M.  Pok,  Cokps  of  Engineers — 

Ship  (haunel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Duluth,  and 
BufTalo,  361;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich.,  St.  Marys  River 
at  the  Falls,  Mich.,  3b3;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  364;  St. 
Clair  Flats  Canal,  Mich.,  365;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
Grossepoint  Channel,  Mich..  366;  Detroit  River,  Mich.,  367;  investigation  of  raft 
towing  on  the  Great  Lakes  and  their  connecting  waters,  368. 

In  the  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Monroo  Harbor,  Mich.,  368;  Toledo  Harbor,  Ohio,  369;  Port  Clinton  Harbor,  Ohio, 
370;  Sandusky  Harbor,  Ohio,  371;  Sandusky  River,  Ohio,  Huron  Harbor,  Ohio, 
372;  Verinillion  Harbor,  Ohio,  373;  Black  River  Harbor,  Ohio,  374;  Cleveland 
Harbor,  Ohio,  375;  Fairport  Harbor,  Ohio,  Ashtabula  Harbor,  Ohio,  376;  Con- 
ncaut  Harbor,  Ohio,  377;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  378. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  378;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa.,  Dunkirk  Harbor, 
N.  Y.,  379;  Buffalo  Harbor,  N.  Y.,  380;  Tonawanda  Harbor  and  Niagara  River,  N.  Y., 
Niagara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  381 ;  Wilson 
Harbor,  N.  Y.,  Olcott  Harbor,  N.  Y.,  382;  Oak  Orchard  Harbor,  N.  Y.,  383. 

In  the  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  383 ;  Pnltney ville  Harbor,  N.  Y.,  384 ;  harbor  at  Great  Sodus 
Bay,  N.  Y.,  385;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  386;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  388. 

N  THE  charge  of  Capt.  Smith  S.  Leach,  Corps  of  Engineers — 

Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,  N.  Y., 
Ogdensburg  Harbor,  N.  Y.,  389 ;  breakwater  at  Rouse  Point,  Lake  Champlain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Plattsburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  390; 
Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y,,  391 ;  narrows  of  Lake  Champlain,  N.  Y. 
and  Vt.,  392. 

PACIFIC  COAST. 
In  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 
Oakland  Harbor,  Cal.,  392. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers — 

Napa  River,  Cal.,  393;  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  394; 
Wilmington  Harbor,  Cal.,  395;  San  Diego  Harbor,  Cal.,  396;  Colorado  and  Gila 
rivers  at  Yuma,  Ariz.,  397. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  398;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  399;  Petaluma  Creek,  Cal.,  400;  Humboldt  Harbor  and  Bay,  Cal.,  401. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers — 

Coquille  River,  Oreg.,  402;  Coquille  River,  Oreg.,  between  Coquille  City  and  Myrtle 
Point,  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  403;  Umpqua  River,  Oreg.,  404; 
mouth  of  Siuslaw  River,  Oreg.,  Yaquina  Bay,  Oreg.,  4(fe;  Tillamook  Bay  and 
Bac,  Oreg.,  406;  entrance  to  Nehalem  Bay,  Oreg.,  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  district,  407;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  408;  Columbia  River,  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  WiUapa  River  and  Harbor, 
WasTi.,  409 ;  Grays  Harbor  and  Chehalis  River,  Wash.,  410 ;  Chehalis  River,  Wash., 
Harbor  at  Olympia,  Wash.,  411;  Swinomish  Slough,  Wash.,  Puget  Sound  audits 
tributary  waters.  Wash.,  412. 
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In  the  charge  op  Maj.  James  C.  Post,  Coups  of  Engineers — 

Mouth  of  Columbia  River,  Oreg.  and  Wash.,  413;  Columbia  River,  between  Van- 
couver, Wash.,  and  mouth  of  Willamette  River,  414;  canal  at  the  Cascades,  Colum- 
bia River,  Oree.,  415;  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Greg.,  416;  Wiflamette  River  above  Portland,  Oreg.,  Cowlitz  River,  Wash.,  417; 
Youngs  and  Klaskuine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  and 
Wash.,  examination  and  plan  by  Boiird  of  Engineers  for  overcoming  obstructions 
in  Columbia  River  between  Three  Mile  Rapids  and  Celilo  Falls,  Oreg.  and  Wash., 
418. 

EXAMINATIONS,     SURVEYS,      AND     CONTINGENCIES     OF     RIVERS    AND 

HARBORS 419 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 420 

MISSISSIPPI  RIVER  COMMISSION 420 

MISSOURI  RIVER  COMMISSION 421 

CALIFORNIA  Df.BRIS  COMMISSION 421 

HARBOR  LINES 422 

Greenport  Harbor,  N.  Y.,  Patchogue  River,  N.  Y.,  Harlem  River,  N.  Y.,  422;  West- 
chester Creek,  N.  Y.,  Shrewsbury  River  near  Sea  Bright,  N.  J.,  Delaware  River  at 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  Ohio  River  between  Martins  Ferry  and 
Bellaire,  Ohio,  Missouri  River  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo., 
Superior  Bay,  Wis.,  423;  Oconto  Harbor,  AVis.,  St.  Joseph  Harbor,  Mich.,  Niagara 
River  at  Squaw  Island,  N.  Y.,  San  Francisco  Bay  and  Oakland  Harbor,  Cal.,  Napa 
River  at  Napa,  Cal.,  Everett  Harbor,  Wash.,  424. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Little  Rock  Bridge  and  Terminal  Railway  Company  across  Arkansas 
River  at  Little  Rock,  Ark.,  (2;  bridge  of  St.  Lawrence  Railway  Company  across 
St.  Lawrence  River  at  Morristown,  N.  Y.,  (3)  bridge  of  South  St.  Paul  Belt  Rail- 
road Company  across  Mississippi  River  at  South  St.  Paul,  Minn.,  (4)  bridge  of 
Lake  Shore  and  Michigan  Southern  Railroad  Company  across  Calumet  River  at 
South  Chicago,  111.,  (5)  bridge  of  Montgomery  Bridge  Company  across  Alabama 
River  near  Montgomery,  Ala.,  (6)  bridge  of  city  of  Red  Wing,  Minn.,  across  Mis- 
sissippi River,  (7)  bridge  of  East  Liverpool  Bridge  Company  across  Ohio  Kiverat 
East  Liverpool,  Ohio,  (8)  bridge  of  Yankton  Bridge  Company  across  Missouri 
River  at  Yankton,  S.  Dak.,  425;  (9)  bridge  of  city  of  Pittsburg,  Pa.,  across  Monon- 

gahela  River  at  South  Twenty -second  street,  (10)  bridgeof  Wilmington  an  si  Wel- 
on  Railroad  Company  across  Contentnia  Creek  near  Grifton,  N.  C,  (11)  bridge 
of  city  of  Tacoma,  Wash.,  across  ship  channel  through  that  city,  (12)  bridge  of 
Orange  County.  Tex.,  across  Cow  Bayou  above  its  confluence  with  Sabine  River, 
(13)  bridge  of  Savannah,  Florida  and  Western  Railway  Company  across  Hillsbor- 
ough River  at  Tampa,  Fla.,  (14)  bridges  of  Mobile  and  Dauphin  Island  Railroad 
and  Harbor  Company  across  Dog  and  Fowl  rivers,  Ala.,  (15)  bridge  of  Brazoria 
County,  Tex.,  across  San  Bernard  River  at  Churchills  Ferry,  426;  (16)  bridges 
of  city  of  Chicago,  III.,  at  Van  Buren  street,  and  Metropolitan  West  Side  Ele- 
vated Railroad  Company  between  Jackson  and  Van  Buren  streets,  across  South 
Branch  of  Chicago  River,  Chicago,  111.,  (17)  bridge  of  Knox  County,  Toun., 
across  Holston  River  at  Boyds  terry  near  Knoxville,  (18)  bridge  of  Wiscon- 
sin Central  Railroad  Company  across  Wolf  River  at  Gills  Landing,  Wis., 
(19)  bridge  of  city  of  Kaukauna,  Wis.,  across  Fox  River  and  Canal,  (20)  bridge 
of  city  of  Manistee,  Mich.,  across  Manistee  River  at  Smith  street,  (21)  bridge 
of  city  of  De  Pere,  Wis.,  across  Fox  River  and  Canal,  (22)  bridge  of  town  of 
Hempstead,  Queens  County,  N.  Y.,  across  Nortons  Creek,  427;  (23)  bridge  of 
Brazoria  County,  Tex.,  across  Brazos  River  at  Columbia,  (24)  bridge  of  Creigh- 
ton  Bridge  Company  across  Allegheny  River  at  Creighton,  Pa.,  (25)  bridge  of  city 
of  Houston,  Tex.,  across  Buffalo  Bayou,  (26)  bridge  of  Sea  Shore  Ro:id  Company 
across  Youngs  Bay,  Oreg.,  (27)  bridge  of  Washington  and  Chesapeake  Beach  Rail- 
way Company  across  Patuxent  River  at  Mount  Calvert,  Md.,  (28)  bridge  of  Clarke 
County,  Wash.,  across  East  Fork  of  Lewis  River  at  La  Center,  (29)  biidgo  of 
Kensington  Rapid  Transit  Bridge  Company  across  Allegheny  River  below  Taren- 
tum.  Pa.,  (30)  bridge  of  Ahnapee  and  Western  Railway  Company  across  Stur- 
geon Bay,  Wis.,  (31)  bridge  of  city  of  Boston,  Mass.,  across  Chelsea  Creek 
at  Chelsea  street,  (32)  bridge  of  Passaic  and  Bergen  counties,  N.  J.,  across. 
Passaic    River    at    Passaic,   (33)    bridge    of    Northwestern    Elevated    Railroad 
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Company  across  Chicago  River  east  of  Wells  street,  Chicago,  111.,  428;  (34) 
bridge  of  Silver  Springs,  Ocala  and  Gulf  Railroad  Company  across  Withla- 
coocLee  River  at  Dunncllon,  Fla.,  (35)  bridge  of  Port  Royal  and  Augusta  Rail- 
way Company  across  Savannah  River  near  Augusta,  Ga.,  (30)  bridge  of  town 
of  Kaukauna,  Wis.,  across  the  lock  of  the  Government  canal  at  Little  Chute, 
(37)  bridge  of  city  of  Phila<lelphia^  Pa.,  across  Ponnypack  Creek  at  Torresdale 
avenue,  (38)  bridge  of  West  Norfolk  and  Port  Norfolk  Drawbridge  Company  across 
Western  Branch  of  Elizabeth  River  between  West  Norfolk  and  Port  Norfolk,  Va., 
(39)  bridge  of  Kanawfka  County,  W.  Va.,  across  Elk  River  at  Clendennin,  (40) 
bridge  of  Bristol  County,  Mass.,  across  East  Branch  of  Westport  River  at  West- 
port  Point,  (41)  bridge  of  Dorchester  County,  Md.,  across  Cambridge  Harbor  at 
Cambridge,  (42)  bridge  of  Lake  Street  Elevated  Railroad  Company  across  Chicago 
River  east  of  Wells  street  bridge,  Chicago^  111.,  (43)  bridge  of  Snohomish  County, 
Wash.,  across  Stillaquamish  River,  (44)  bridge  of  Adrien  Gousoulin  across  Bayou 
Teche  near  Loreauville,  La,,  (45)  bridge  of  Wahkiakum  County,  Wash.,  across 
Skamokawa  Creek,  429;  (46)  bridge  of  New  York  Central  and  Hudson  River  Rail- 
road Company  across  Spuyten  Duyvil  Creek,  N.  Y.,  (47)  bridge  of  Warren  County, 
Miss.,  across  Bi^  Black  River  at  Hankinsons  Ferry,  (48)  bridge  of  Mobile  and 
Birmingham  Railway  Company  across  Three  Mile  Creek  near  Mobile,  Ala.,  (49) 
bridge  of  Baltimore  and  Ohio  Railroad  Company  across  Calumet  h'iver  at  South 
Chicago,  111.,  (50)  bridge  by  Sussox  County,  Del.,  across  canal  between  Chinco- 
teague  and  Delaware  bays  near  Henlopeu  City,  430. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Merrimac  River  between  Haverhill  and  Bradford,  Mass.,  430;  (2) 
bridge  across  Trent  River  at  Nowbern,  N.  C,  (3)  bridge  across  cove  at  Sullivans 
Island,  S.  C,  (4)  bridge  across  Potsburg  Creek,  Fla.,  (5)  bridge  across  Ocklo- 
chonee  River  at  Mclntyre,  Fla.,  431. 

OCCUPANCY    OF    AND   INJURY    TO    PUBLIC    W^ORKS    BY   CORPORATIONS 

AND  INDIVIDUALS 431 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  the  charge  of  Col.  George  H.  Elliot,  Corps  of  Engineers — 

Washington  Atpieduct,  432;  increasing  the  water  supply  of  Washington,  D.  C,  434; 
erection  of  fish  ways  at  Great  Falls,  435. 

PUBLIC     BUILDINGS    AND    GROUNDS    AND    WASHINGTON    MONUMENT, 

DISTRICT  OF  COLUMBIA. 

In  the  charge  of  Col.  John  M.  Wilson,  Lieut.  Col.,  Corps  op  Engi- 
neers   ; 435 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  437;  con-ecting  engraved  plates,  printing  and  issuing  of  charts,  resurvey 
of  St.  Marys  River  from  Whitefish  Bay  to  Detour  light-house,  439;  reexamina- 
tion of  St.  Lawrence  River,  440;  estimates,  water  levels,  441. 

« 

CONSTRUCTION  AND  IMPROVEMENT    OF   ROADS    AND    BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

In  the  charge  of  MaJ.  William  A.  Jones,  Corps  of  Engineers 441 

MILITARY  AND  OTHER  MAPS 443 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  .of  military  departments,  operations  in  Depart- 
ment of  the  Missouri,  Department  of  the  Columbia,  Department  of  California,  443. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR    MAPS 443 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

Officers  in  charge  of  divisions,  444. 
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REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

iMrROVEMENTS. — Hudson  River,  N.  Y.,  723;  harbor  at  Saugcrtics,  N.  Y.,734;  harbor 
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vessels  or  craft  obstructing  or  endangering  navigation,  785. 
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857;  Goshen  Creek,  N.  J.,  859;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  861. 

Harbor  Lines.— Philadelphia  Harbor,  Pa.,  864. 
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Improvements. — Roanoke  River,  N.  C,  989;  Pasquotank  River,  N.  C,  994;  Mackey 
Creek,  N.  C,  995:  Ocracolte  Inlet,  N.  C.,996;  Fishing  Creek,  N.  C,  1018;  Pamlico 
and  Tar  rivers,  N.  C,  1019:  Contentuia  Creek,  N.  C,  1022;  Trent  River,  N.  C, 
1025;  Neuse  River,  N.  C,  1027;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C,  1030;  harbor  at  Beaufort,  N.  C,  1031;  inland  waterway  between  Beaufort 
Harbor  and  New  River,  N.  C,  1034;  inland  waterway  between  New  River  and 
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1040;  Black  River,  N.  C,  1042;  Cape  Fear  River  above  Wilmington,  N.  C,  1044; 
Cape  Fear  River  at  and  below  Wilmington,  N.  C,  1047;  Lockwoods  Folly  River, 
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S.  C,  1071;  Little  Pedee  River,  S.  C.,1074;  Great  Pedee  River,  S.  C,  1076;  Clark 
River,  S.  C,  1079;  Mingo  Creek,  S.  C,  1081;  Santee  River,  S.C.,1084;  Wateree 
River,  S.C,  1089;  Congaree  River,  S.  C,  1092;  harbor  at  Charleston,  8.  C,  1101; 
Ashley  River,  S.C,  1114;  Wappoo  Cut,  S.  C,  1116;  Edisto  River,  S.  C,  1119;  Salka- 
hatchie  River,  8.  C.,  1121;  Beaufort  Rivrr,  S.C,  1125;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  1128. 


CONTENTS.  XIII 

APPENDIX  K 

REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor,  Ga.,  1129;  Savannah  River,  Ga.,  1158;  Savan- 
nah River  above  Augusta,  Ga.,  116-1;  Darieu  Harbor,  Ga.,  1166;  Altamaba  River, 
Ga.,  1169;  Oconee  River,  Ga.,  1175;  Ocmulgee  River,  Ga.,  1181;  Brunswick  Harbor, 
Ga.,  1187;  Brunswick  Outer  Bar,  Ga.,  1193;  Jekyl  Creek,  Ga.,  1197;  Cumberland 
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Improvements.— Apalacbicola  Bay,  Fla.,  1249;  Apalacbicola  River,  the  Cut-off, 
and  Lower  Chipola  River,  Fla.,  1&2;  Flint  River,  Ga.,  1255;  Chattahoochee  River, 
Ga.  and  Ala.,  1258;  Choctawhatchee  River,  Fla,  and  Ala.,  1263;  harbor  at  Pensa- 
cola,  Fla.,  1268 ;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1275;  Alabama  River, 
Ala.,  1277;  Coosa  River,  Ga.  and  Ala.,  1285;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1297;  Cahaba  River,  Ala.,  1298. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1301 ;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1310;  Warrior  and  Tombigbee  rivers,  Ala.,  and  Miss., 
1311;  Noxubee  Kiver,  Miss.,  1318;  Pascagoula  River,  Miss.,  1319;  Chickasuhay 
River,  Miss  ,  1322;  Leaf  River,  Miss.,  1323;  harbor  at  Biloxi  Bay,  Miss.,  1325;  Pearl 
River  below  Jackson,  Miss.,  1326;  Pearl  River  between  Carthage  and  .Jackson, 
Miss.,  1328;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1329;  Bogue 
Chit  to.  La  ,  1331;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1332. 

PART    III. 
APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1333. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncto  River  and  Boguo  Falia,  La.,  1349;  Tickfaw  River  and 
its  tributaries.  La.,  13.52;  Amite  River  and  Bayou  Manchac,  La.,  1354;  Bayou 
Lafourche,  La.,  1356;  Bayou  Terrebonne,  La.,  1360;  Bayou  Plaquemine,  Grand 
River,  and  Pigeon  bayous.  La.,  1861;  Bayou  Courtableau,  La.,  1365;  Bayou  Teche, 
La.,  1368;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1370;  Mermentau 
River  and  tributaries,  La.,  1372;  mouth  and  pasHes  of  Calcasieu  River,  La.,  1373; 
harbor  at  Sabine  Pass,  Tex.,  1376;  Sabine  River,  Tex.,  1379;  Neches  River,  Tex., 
1381;  removing  sunken  vessels  or  craft  obstmctiug  or  endangering  navigation, 
1383. 
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APPENDIX  T. 

REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Impuovement. — Securing  mouth  of  Bayou  Plaqueminc,  La.,  from  further  caving, 
1385. 

APPENDIX  U. 

JIEPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Impkovements. — Entrance  to*  Galveston  Harbor,  Tex.,  1389;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1396;  channel  in  West  Galveston  Bay,  Tex.,  1399;  Trinity  River, 
Tex.,  1401:  Cedar  Bayou,  Tex.,  1405;  Buflalo  Bayou,  Tex.,  1109;  harbor  at  Brazos 
Santiago,  Tex.,  1413. 

APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements. — Red  River.  La.  and  Ark.,  1415;  Red  River  above  Fulton,  Ark., 
1452;  Ouachita  and  BlacK  rivers,  Ark.  and  La.,  1455;  bayous  D'Arbonuo  and 
Coriiey,  La.,  1468;  Bayou  Bartholomew,  La.  and  Ark.,  1471 ;  Bccut*  River,  La.,  1475; 
Tensas  River  and  Bayou  Mafon,  La.,  1479;  Big  Black  River,  Miss.,  1482;  Yazoo, 
River,  Miss.,  1483;  mouth  of  the  Yazoo  River,  Miss.,  1488;  Tchula  Lake,  Miss., 
1506;  Tallahatchee  River,  Miss.,  1508;  Steele  and  Washington  bayous,  Miss.,  1511; 
Big  Sunflower  River,  Miss.,  1513;  Bi^  Hatcheo  River,  Teun.,  1516;  Forked  Deer 
River,  Tenn.,  1519;  water  gauges  on  Mississippi  River  audits  principal  tributaries, 
1523. 

APPENDIX  W. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1529; 
Arkansas  River,  Ark.,  1531 ;  Fourche  Lo  Fevre  River,  Ark.,  1544;  Petit  Jean  River, 
Ark.,  1546;  White  River,  Ark.,  1547;  Cache  River,  Ark.,  1554;  Black  River,  Ark. 
and  Mo.,  1555;  St.  l>ancis  River,  Ark.,  1557;  examination  at  Walnut  Bend,  Ark., 
to  determine  the  probability  of  the  Mississippi  River  cutting  through  into  St. 
Francis  River,  1560;  St.  Francis  River,  Mo.,  1564. 

APPENDIX  X. 

REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  Mississippi  River,  1567;  Missis- 
sippi River  between  Ohio  and  Slissouri  rivers,  1577;  harbor  at  St.  Louis,  Mo.,  1015; 
Gasconade  River,  Mo.,  1617;  Osage  River,  Mo.,  1620;  Kaskaskia  River,  111.,  1624. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINKERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  Rive 
1627;  improvement  of  Mississippi  River  between  mouth  of  Missouri  River  ai 
Minneapolis,  1639;  Des  Moines  Rapids,  Mississippi  River,  1683;  operating  and  ca 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1684;  operating  and  care  of  Gale 
River  improvement,  111.,  1691. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Impro>'EMENT8. — Mississippi  River  above  Falls  of  St.  Anthonj-,  Minn.,  1693; 
voirs  at  headwaters  of  Mississippi  River,  1696;  Chippewa  River,  including 
Banks,  Wis.,  1718;  St.  Croix  River,  Wis.  and  Minn.,  1721 ;  Minnesota  River. 
1725;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1728;  gauging  Mississip 
at  or  near  St.  Paul,  Minn.,  1732;  surveys  for  reservoirs  at  sources  of  Mi' 
St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1736. 
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APPENDIX  A  A. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Impkovemexts. — Missouri  River  between  the  Great  Falls,  Montana,  and  SionxCity, 
Iowa,  1739;  removal  of  snags  and  other  obstructions  in  Missouri  River  above  Sioux 
City,  Iowa,  1772;  examination  of  Missouri  River  between  Three  Forks  and  Canyon 
Ferrv,  Mont.,  to  di'termine  availabilitv  of  water  power,  1775;  Yellowstone  River, 
Mont,  and  N.  Dak.,  1784. 

APPENDIX  B  B. 

RUPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements. — Obion  River,  Tenn.,  1785;  Tennessee  River  above  Chattanoop:a  and 
below  Beo  Tree  Shoals,  1787;  Hiwassee  River,  Tenn.,  1795;  French  Broad  and 
Little  Pigeon  rivers,  Tenn.,  1797;  Clinch  River,  Tenn.,  1801;  Cumberland  River, 
Tenn.  and  Ky.,  1804;   Caney  Fork  River,  Tenn.,  1818. 

APPENDIX  C  C. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  1821;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  1828. 

APPENDIX   J)  D. 

REPORT   OF   LIEUT.  COL.  AMOS   STICKNEY,  CORPS   OF   ENGINEERS. 

Improvements. — Ohio  River,  1836;  operating  snag  boat  on  Ohio  River,  1864;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  1867;  mov- 
able dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  1870;  ice  harbor  at 
mouth  of  Muskingum  River,  Ohio,  1874;  Muskingum  River,  Ohio,  1875;  operating. 
Olid  care  of  locks  and  damson  Muskingum  River,  Ohio,  1876;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1889. 

Examination. — Mouth  of  Crawfish  Creek  and  mouth  of  Mill  Creek,  for  ice  harbors 
at  Cincinnati,  Ohio,  1890. 

Harbor  Lines. — Ohio  River  from  Martins  Ferry  to  Bellaire,  Ohio,  1894. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Monongahela  River,  W.  Va.  and  Pa.,  1903;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  190i8 ;  purchase  of  Lock  and  Dam 
No.  7,  Monohgahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River, 
Cheat  River,  W.  Va.,  1911;  Allegheny  River,  Pa.,  1913;  dam  at  Herr  Island,  Alle- 
gheny River,  near  Pittsburg,  Pa.,  19i8. 

APPENDIX  F  F. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINP:ERS. 

Improvements. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  1929;  Indiana  Chute, 
Falls  of  the  Ohio  River,  1933;  operating  and  care  of  Louisville  and  Portlaud 
Canal,  Ky.,  1935;  Wabash  River,  Ind.  and  111.,  1942;  White  River,  Ind.,  1948. 

APPENDIX  G  G. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Imfrovemkxts. — Great  Kanawha  River,  W.  Va.,  1951;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  1962;  Elk  River,  W.  Va.,  1963;  Gau- 
ley  River,  W.  Va.,  1964;  New  River,  Va.  and  W.  Va.,  1965. 
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APPENDIX  H  H. 

REPORT  OF  MAJ.  D.  W.  LOCK  WOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Tradewater  River,  Ky.,  1967;  reconstruction  of  Lock  No.  2,  Green 
River,  at  Rumsey,  Ky.,  1968;  Green  River,  above  mouth  of  Big  Barren  River,  Ky. 
( Lock  No.  5),  1971 ;  operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers, 
Ky.,  1972;  Rough  River,  Ky.,  1978;  Kentucky  River,  Ky.,  1980;  operating  and  care 
of  locks  and  dams  on  Kentucky  River,  Ky.,  1983;  Licking  River,  between  Farraerfl 
and  West  Liberty,  Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  1992;  Levisa  Fork  of 
Big  Sandy  River,*  Ky.,  2001;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2002; 
Guyandotto  River,  W.  Va.,  2004;  Little  Kanawha  River,  W.  Va.,  2006;  operating 
and  care  of  lock  on  Little  Kanawha  River,  W.  Va.,  2007. 

PART    IV. 
APPENDIX   II. 

REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

xMPROVEMENTS. — HarboF  at  Grand  Marais,  Minn.,  2009 ;  harbor  at  Agate  Bay,  Minn., 
2011;  harbor  at  Duluth,  Minn.,  2014;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2019 ;  harbor  at  Ashland,  Wis.,  2023 ;  harbor  at  Ontonagon,  Mich.,  2026 ;  Eagle 
Harbor,  Mich.,  2028;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2029; 
harbor  at  Marquette,  Mich.,  2035;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2037. 

Harbor  Lines.— Superior  Bay,  Wis.,  2039. 

APPENDIX   J  J. 
REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements. — Manistiquo  Harbor,  Mich.,  2042;  Cedar  River  Harbor,  Mich.,  2043; 
Menominee  Harbor,  Mich,  and  Wis.,  2045;  Menominee  River,  Mich,  and  Wis.,  2047; 
Oconto  Harbor,  Wis.,  2049;  Pensaukee  Harbor,  Wis.,  2052;  Green  Bay  Harbor,  Wis., 
2053;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2056;  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2058;  harbor  of  refuge  at  entrance 
of  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2062;  Ahnapee  Harbor,  Wis., 
2064;  Kewaunee  Harbor,  Wis.,  2066;  Two  Rivers  Harbor,  Wis.,  2069;  Manitowoc 
Harbor,  Wis.,  2072 ;  Sheboygan  Harbor,  Wis.,  2075 ;  Port  Washington  Harbor,  Wis., 
2079;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2081 ;  Milwaukee  Harbor,  Wis., 
2091;  Racine  Harbor,  Wis.,  2094;  Kenosha  Harbor,  Wis.,  2097:  Waukegan  Harbor, 
111.,  2100;  Fox  River,  Wis.,  2103;  operating  and  care  of  locks  and  dams  on  Fox 
River,  Wis.,  2111;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  2124. 

Harbor  Lines. — Oconto  Harbor,  Wis.,  2124. 

APPENDIX  K  K. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111.,  2127;  Calumet  Harbor,  111.,  2138;  Calumet 
River,  111.  and  Ind.,  2143;  Illinois  River,  111.,  2150;  operating  and  care  of  La 
Grange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2159;  Illinois  and  Mis- 
sissippi Canal,  111.,  2162. 

APPENDIX  L  L. 

REPORT  OF  LIEUT.  €0L.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Improvements.— Michigan  City  Harbor,  Ind.,  2188;  St.  Joseph  Harboi,  Mich.,  2192; 
St.  Joseph  River,  Mich.,  2197;  South  Haven  Harbor,  Mich.,  2198;  Saugatuck 
Harbor,  Mich.,  2201 ;  Holland  (  Black  Lake )  Harbor,  Mich.,  2206;  Grand  Haven 
Harbor,  Mich.,  2208;  Muskegon  Harbor,  Mich..  2211;  White  Lake  Harbor,  Mich., 
2215;  Pentwater  Harbor,  Mich.,  2218;  Ludmgton  Harbor,  Mich.,  2220;  Manistee 
Harbor,  Mich.,  2223;  harbor  ol  refuge  at  Portage  Lake,  Manistee  Countv,  Mich., 
2228;  Frankfort  Harbor,  Mich.,  2230;  Charlevoix  Harbor,  Mich.,  2233;  Petoskev 
Harbor,  Mich.,  22a5;  Cheboygan  Harbor,  Mich.,  2239;  Alpena  Harbor,  Mich.,  2241; 
Saginaw  River,  Mich.,  2243;  harbor  of  refnire  at  Sand  Beach,  Lake  Huron,  Mich., 
2247;  Black  River  at  Port  Huron,  Mich.,  2251;  mouth  of  Black  River,  Mich.,  2253; 
Clinton  River,  Mich.,  2254;  Rouge  River,  Mich.,  22.55;  turning  basin  in  Rouge 
River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  nayi- 
gation,  2257. 

HIrbor  Lines. — Saint  Joseph  Harbor,  Mich.,  2258. 
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APPENDIX  M  M. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

iMPiiOVEMENTs. — Ship  cliatinol  connecting  the  waters  of  the  Great  Lakes,  between 
Chicago,  Dnlnth,  and  Bnffalo,  2261 ;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2267;  St.  Marys  River  at  the  Falls,  Mich.,  2287;  Hay  Lake  Channel,  St. 
Marys  River,  Mich.,  2367;  St.  Clair  Flats  Canal,  Mich.,  2371;  ojicrating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  2373;  Grossepoint  Channel,  Mich.,  Detroit  River, 
Mich.,  2376;  invt»stigationof  raft  towing  on  the  Gruat  Lakes  and  their  connecting 
waters,  2378. 

APPENDIX  N  N. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  2383;  Toledo  Harbor,  Ohio,  2385;  Port 
Clinton  Harbor,  Ohio,  2394;  Sandusky  Harbor,  Ohio,  2396;  Sandusky  River,  Ohio, 
2398;  Huron  Harbor,  Ohio,  2400;  Vermillion  Harbor,  Ohio,  2403;  Black  River 
Harbor,  Ohio,  2405;  Cleveland  Harbor,  Ohio,  2409;  Fairport  Harbor,  Ohio,  2414; 
Ashtabnla  Harbor,  Ohio,  2420;  Couneaut  Harbor,  Ohio,  2423;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  2426. 

APPENDIX  O  O. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  2427;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
2433;  Dunkirk  Harbor,  N.  Y.,  2434;  Buffalo  Harbor,  N.  Y.,  2438;  Tonawanda  Har- 
bor and  Niagara  River,  N.  Y.,  2444;  Niagara  River  from  Tonawanda  to  Port  Day, 
N.  Y.,  2447;  Wilson  Harbor,  N.  Y.,  2448;  Olcott  Harbor,  N.  Y.,  2450;  Oak  Orchard 
Harbor,  N.  Y.,  2451. 

Harbor  Links. — Niagara  River  at  Squaw  Island,  N.  Y.,  2452. 

APPENDIX  P  P. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  2455;  harbor  at  Pultneyville,  N.  Y., 
2460;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2464;  harbor  at  Little  Sodus  Bay,  N.  Y., 
2470;  harbor  at  Oswego,  N.  Y.,  2476;  harbor  at  Sacketts  Harbor,  N.  Y.,  2486. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  2489:  Ogdensburg  Harbor,  N.  Y.,  2491;  breakwater  at  Ronso  Point, 
Lake  Champlain,  N.  Y.,  2492;  Great.Chazy  River,  N.  Y.,  2493;  Plattsburg  Harbor, 
N.  Y.,  2495;  Burlington  Harbor,  Vt.,  2496;  Otter  Creek,  Vt.,  2497;  Ticondcroga 
River,  N.  Y.,  2498;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2499. 

APPENDIX  E  E. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvement.— Oakland  Harbor,  Cal.,  2501. 

Harbor  Lines. — San  Francisco  Bay  from  Point  San  Pablo  southward,  in  front  of 
Oakland  and  Alameda,  Cal.,  2505;  Oakland  Harbor,  Cal.,  2506. 

APPENDIX  S  S. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — Napa  River,  Cal.,  2507;  Redwood  Creek,  Cal.,  San  Luis  Obispo 
Harbor,  Cal.,  2509;  Wilmington  Harbor  Cal.,  2511;  San  Diego  Harbor,  Cal.,  25U; 
Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  2521. 

Harbor  Lines. — Napa  River  at  Napa,  Cal.,  2522. 
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APPENDIX  T  T. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

iMPROVEMEN-fs.— San  Joaquin  River,  Cal.,  2527;  Mokehimne  River,  Cal.,  2531;  Sac- 
ramento and  Feathor  rivers,  Cal.,  2533:  Petaluma  Creek,  Cal.,  2538;  Humboldt 
Harbor  and  15ay,  Cal.,  2540. 

APPENDIX  U  IJ. 

REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Impkovkmknts. — Coquillo  River,  Oreg.,  2553 ;  Coquille  River,  Oreg.,  between 
Coquille  City  and  Myrtle  Point,  2558;  entrance  to  Coos  Bay  and  Harbor,  Oreg., 
2561 ;  Umpqiia  River,  (/reg.,  2569;  mouth  of  Siuslaw  River,  Oreg.,  2573;  Yaquina 
Bay,  Ore^.,  2576;  Tillamook  Bay  and  Bar,  Oreg.,  2585;  entrance  to  Nobalem  B.ay, 
Oreg.,  2588;  Upper  Snake  River,  Idaho,  between  Huntington  Bridge  and  Seven 
Devils  mining  district,  2589;  Upper  Columbia  and  Snake  rivers,  Oreg.  and  Wash., 
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APPENDIX  G. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JERSEY,  OF 
DELAWARE  RIVER  AND  BAY,  AND  OF  WATERS  TRIBUTARY  THERETO, 
NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE. 


REPORT  OF  MA  J.  C.  TV.  RAYMOND,  CORPS  OF  EXGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1S94,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPRO  V  EMEXTS. 


1.  Delaware  River,  New  Jersey  and  Penn- 

sylvania. 

2.  Harbor  between  Philadelphia,  Pa., and 

Camden,  N.  J. 

3.  Sfhnylkill  River,  Pennsylvania. 

4.  Ico  harbor  at  Marcus  Hook,  Pennsyl- 

vania. 

5.  Ice  harbor  at  head  of  Delaware  Bay, 

Delaware. 

6.  Construction  of  iron  pier  iu  Delaware 

Bay,  near  Lewes,  Del. 


7.  Delaware  Breakwater,  Delaware 

8.  Rancocas  River,  New  Jersey. 

9.  Alloway  Creek,  New  Jersey. 

10.  Salem  River,  New  Jersey. 

11.  Goshen  Creek,  New  Jersey. 

12.  Removinji:  sunken    vessels  or    craft 

obstructing  or  endangering  naviga- 
tion. 


HARBOR   LINES. 


13.  Philadelphia  Harbor,  Pennsylvania. 


United  States  Engineer  Office, 

Fhiladelphiaj  Pa.,  July  7,  189^. 

General  :  I  Lave  the  houor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1894. 

Very  respectfully,  your  obedient  servant, 

O.  W.  Eaymond, 
Major,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


G  I. 

improvement    OF    DELAWARE    RIVER,    NEW    JERSEY    AND    PENNSYL- 
VANIA. 

The  project  for  this  imi)roveinent,  from  Philadelphia  to  the  sea,  is 
based  upon  the  report  of  a  Board  of  Engineers,  dated  January  23, 1885, 
and  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885. 
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It  provides  for  the  formation  of  a  permanent  channel  26  feet  deep  at 
mean  low  water  and  600  feet  wide  at  all  points  where  a  less  depth  and 
width  exist  between  deep  water  in  Delaware  Bay  and  a  point  aboat 
midway  between  the  American  Shipbuilding  Company's  yard  and  the 
Gas  Trust  Wharf,  in  the  city  of  Philadelphia,  by  diking,  dredging,  and 
rock  removal. 

The  project  for  the  improvement  of  the  river  between  Trenton  and 
Bridesburg  was  approved  February  28,  1890,  and  is  published  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1890.  It  provides  for  the 
I'ormation  of  a  channel  12  feet  deep  at  mean  low  water  over  Kinkora 
Bar  by  the  construction  of  a  dike  and  dredging. 

Expenditures  during  the  past  fiscal  year  have  been  applied  to  the 
tollowing  operations: 

1.  Examinations  and  surveys  at  Kinkora  Bar,  Five  Mile  Bar,  and 
Schooner  Ledge. 

2.  Improvement  and  examination  of  Mifflin  Bar. 

3.  Improvement  and  examination  of  Cherry  Island  Flats.    . 

4.  Improvement  and  survey  of  Bulkhead  Bar. 
These  operations  will  be  described  in  the  above  order. 

1.   EXAMINATIONS   AND   SURVEYS. 

Kinlcora  Bar. — This  locality  is  situated  in  the  reach  of  river  between 
Trenton,  N.  J.,  and  Bridesburg,  Pa.,  and  about  25  miles  above  the  foot 
of  Market  street,  Philadelphia.  In  its  natural  condition  Kinkora  Bar 
carried  a  ruling  depth  of  7^  feet  at  mean  low  water  and  formed  the 
only  obstruction  to  a  12-fo()t  low-water  channel  as  far  up  river  as 
Whitehill,  or  to  within  5  miles  of  Trenton. 

During  the  year  1890  a  dike  was  built  partly  closing  the  slough  south 
of  Newbold  Island,  and  a  channel  with  a  depth  of  12  feet  at  mean  low 
water  and  a  width  of  about  175  feet  was  dn  dged  across  the  bar,  as 
provided  in  the  project  of  1890.    The  dike  was  repaired  in  1892. 

This  improvement  has  not  proved  permanent.  At  the  close  of  the 
fiscal  year  ending  June  30, 1893,  the  channel  had  shoaled  the  minimum 
low- water  dei)th  across  the  bar  being  about  7i  feet.  From  an  exami- 
nation made  at  the  close  of  the  i)ast  fiscal  year  it  appears  that  the 
minimum  depth  at  mean  low  water  across  the  bar  is  7^  feet. 

This  part  of  the  river  is  exposed  to  the  vigorous  action  of  ice  and 
fieshets,  and  the  channel  dimensions  are  constantly  changing.  Its 
])erinanent  improvement  at  a  reasonable  cost  is  therefore  considered 
impracticable. 

Fire  Jfi/e  7^ar.— This  obstruction  lies  directly  above  the  upper  end 
of  Petty  Island,  in  the  ])ort  of  Philadelpliia.  The  works  existing  for 
its  improvement  consist  of  a  dike  extending  from  the  New  Jersey  shore 
at  Fishers  Point  to  within  2,000  feet  of  the  head  of  Petty  Island.  At 
the  close  of  the  fiscal  year  ending  Juno  30,  1890,  tlie  dike  had  reached 
an  extension  of  4,500  linear  feet,  of  which  tlie  upper  3,500  linear  feet 
consisted  of  a  random  stone  dike  founded  ujKm  a  brush  mattress  sill 
and  backed  with  gravel  and  bowlders  derived  from  the  excavation  of 
the  channel  at  Port  liichmond,  and  the  lower  1,000  linear  feet  of  a  ])ile 
dike  filled  with  stone.  The  tops  of  these  constiiictions  were  carried  to 
a  height  of  2  feet  above  mean  higli  water.  This  dike  has  not  been 
extended  during  the  past  three  years. 

At  the  close  of  the  fiscal  year  ending  Jnne  30,  1893,  the  action  of  the 
dike  had  formed  a  channel  12  to  15  feet  deep  and  200  feet  wide  across 
the  bar.    An  examination  made  in  June,  1894,  shows  that  there  is  now 
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a  channel  from  13  to  15  feet  deep  and  270  feet  wide  across  the  bar,  that 
the  flood  channel  north  of  the  bar  continues  to  move  upfstream,  and 
that  the  ebb  channel  south  of  the  bar  has  changed  very  little. 

Schooner  Ledge, — At  a  point  about  18  miles  below  Philadelphia  the 
main  ship  channel  was  originally  obstructed  by  a  ledge  of  rock  known 
as  Schooner  Ledge,  which  reduced  the  depth  at  mean  low  water  to 
about  18  feet. 

In  1879  the  formation  of  a  channel  was  commenced  through  this 
obstruction  and  continued  until  1884,  when  a  channel  was  reported  as 
formed  to  a  depth  of  24  feet  at  mean  low  water  for  a  width  of  330  teet. 
Subsequently  other  obstructions  were  discovered,  and  in  1889, 250  cubic 
yards  of  sand  and  rock  were  removed  from  the  shoal  area.  In  the 
same  year  a  detailed  survey  was  made  to  determine  the  exact  condi- 
tion of  the  channel,  but  owing  to  the  difficulty  of  finding  with  certainty 
isolated  points  with  the  lead  some  obstructions  remained  undiscovered. 

On  February  20, 1893,  the  German  tank  steamship  Elsie  Marie^  draw- 
ing about  24  J  feet  aft,  grounded  in  this  locality  on  the  range,  at  or  near 
high -water  slack,  indicating  unknown  obstructions  in  the  channel.  At 
the  request  of  the  board  of  port  wardens  of  Philadelphia  the  channel 
was  carefully  examined  by  sweeping,  and  the  location  and  character 
of  the  obstructions  were  determined  by  a  diver  during  May,  1893. 

These  examinations  showed  that  the  obstructions  consi.^ted  of  broken 
rock  or  bowlders,  some  of  which  may  be  lost  buoy  sinkers,  and  three 
points  of  a  solid  ledge  over  which  the  minimum  depth  is  22J  feet  at 
mean  low  water.  As  these  hard  obstructions  are  very  dangerous  to 
navigation,  a  closer  examination  was  made  between  August  and  Octo- 
ber, 1893,  to  determine  the  amount  of  rock  above  the  plane  of  27  feet 
below  mean  low  water,  within  the  limits  of  the  600-foot  channel  pro- 
jected by  the  Board  of  Engineers  January  23,  1885.  This  examination 
shows  that  the  present  channel  has  a  depth  of  24  feet  at  mean  low 
water  and  a  minimum  width  of  220  feet.  A  project  for  the  removal  of 
the  rock  will  be  submitted  as  soon  as  possible. 

2.   IMPROVEMENT   AND   EXAMINATION    OF   MIFFLIN   BAB. 

This  obstruction  lies  about  10  miles  below  Philadelphia.  The  exist- 
ing works  for  its  improvement  consist  of  a  random  stone  dike  upon  a 
brush -mattress  foundation  extending  from  the  Pennsylvania  shore,  at 
Hog  Island,  to  the  head  of  Maiden  Island,  a  distance  of  7,200  feet.  The 
object  of  the  dike  is  tlie  improvement  of  the  main  ship  channel  over 
Mifflin  Bar  by  the  concentration  of  the  tidal  currents.  The  dike  was 
commenced  in  1885  and  completed  to  the  height  of  mean  low  water  in 
September,  1888.  Since  that  date  no  additions  have  been  made  to  the 
work. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  the  channel 
across  the  bar,  dredged  in  1888,  carried  a  mean  low-water  depth  of  24 
feet  over  a  width  of  150  feet.  An  examination  made  in  May,  1894, 
shows  that  the  channel  has  a  least  depth  of  24.G  leet  at  mean  low  water 
across  the  bar.  The  24-foot  channel  has  now  a  minimum  width  of  100 
feet. 

Under  date  of  May  9,  1894,  a  contract  was  entered  into  with  The 
Brandywine  Granite  Company,  of  Wilmington,  Del.,  for  the  recon- 
struction and  repair  of  a  part  of  the  dike.  Work  under  this  contract, 
which  consists  in  the  raisingof  a  part  of  the  present  dike  to  the  height 
of  8  feet  above  mean  low  water,  is  now  in  progress,  and  it  is  believed 
will  result  in  giving  the  channel  reasonable  permanency. 
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3.  IMPROVEMENT   AND  EXAMINATION   OF   CHERRY  ISLAND  FLATS. 

These  flats  are  situated  about  24  miles  below  Philadelphia  and  jusfe 
above  the  mouth  of  the  Christiana  Kiver.  They  lie  in  midstream, 
separating  two  channels,  neither  of  which  had  originally  sufficient 
depth  for  the  purposes  of  commerce.  The  western  channel  had  an 
average  low- water  depth  of  about  19  feet. 

The  formation  of  a  channel  west  of  the  flats,  having  a  width  of  about 
470  feet  and  a  depth  of  24  feet  at  mean  low  water,  was  commenced  in. 
1879  and  completed  in  1884,  the  length  of  the  cut  being  nearly  2  miles. 
In  this  work  1,594,740  cubic  yards  of  material  were  removed  by  dredg- 
ing, at  a  cost  of  $400,000. 

The  general  project  for  the  improvement  of  the  river  provides  for 
the  widening  of  this  channel  to  GOO  feet  and  an  increase  of  depth  to  26 
feet  at  mean  low  water.  Frequent  examinations  since  1884  show  that 
the  cut  shoals  very  slowly,  so  that  it  is  more  economical  to  maintain  it 
by  dredging  at  long  intervals  than  by  the  construction  of  dikes.  An 
examination  made  during  May,  1892,  showed  that  the  channel  had 
shoaled  <about  1.3  feet  over  a  distance  of  about  10,000  feet. 

A  project  for  continuing  the  improvement  of  the  channel  in  this 
loc^ality  was  submitted  on  July  15, 1892,  and  approved  on  July  20, 1892. 
It  provides  for  the  formation  of  a;  channel  20  feet  deep  at  mean  low 
water  with  a  width  of  500  feet,  at  an  estimated  cost  of  $100,000. 

Under  date  of  Sei)teniber  G,  1892,  contract  for  the  execution  of  this 
work  was  entered  into  with  the  American  Dredging  Company,  of  Phila- 
delphia. Work  under  this  contract  was  commenced  on  September  19, 
1892,  and  was  comi)leted  on  October  29, 1893.  The  channel  was  dredged 
400  feet  wide  and  to  a  depth  of  from  25  to  27  feet  at  mean  low  water. 
The  aggregate  amount  of  material  removed  was  9G0,4G2  cubic  yards, 
scow  measurement.  Tliis  material  was  deposited  in  shallow  water  on 
the  east  side  of  the  flats  in  order  to  reduce  the  cross  section  at  this 
point. 

An  examination  made  in  November,  1893,  showed  shoaling  in  the 
lower  part  of  the  cut.  The  depths  at  that  time  ranged  from  19  to  21 
feet  at  mean  low  water  over  the  width  dredged,  for  a  distance  of  about 
4,000  ieetj  but  the  material  was  very  soft. 

4.   IMPROVEMENT   AND   SURVEY   OF    BULKHEAD   BAR. 

This  locality  is  situated  about  3G  miles  below  Philadelphia  or  about 
3  miles  above  Fort  Delaware.  In  its  unimproved  condition  the  shoal 
carried  from  20  to  21  feet  at  mean  low  water,  and  although  the  channel 
across  the  bar  had  been  repeatedly  deepened  by  dredging  it  soon 
returned  to  its  original  condition,  and  formed  the  most  marked  obstruc- 
tion to  commerce  in  the  navigation  of  the  river  between  Philadelphia 
and  the  sea. 

The  i)roject  of  the  Board  of  Engineers  of  1884  for  the  improvement 
of  this  locality  proposed  the  construction  of  a  random  stone  dike,  about 
14,000  feet  in  length,  brought  to  the  height  of  mean  low  water  and 
extending  along  the  easterly  side  of  Bulkhead  Shoal,  from  the  upper 
end  of  Pea  Patch  Island,  upstream,  in  a  curved  line  approximately 
parallel  to  the  New  Jersey  shore  opposite. 

For  reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  p.  872,  a  i)rqject  was  submitted  and  approved  May  15, 1890, 
in  which  pile  dikes  filled  witli  stone  were  substituted  for  the  previously 
proposed  random  stone  dikes,  and  east  and  west  dikes  in  place  of  the 
single  dike  along  the  west  side  of  the  channel. 
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Tko  east  dike  was  commenced  on  An^st  25, 1800,  and  completed  on 
Jnue  30, 1892,  Its  total  length,  iiiclading  the  shore  extension,  was 
4,063  feet  In  1891  and  1892,  51,810  cubic  yards  of  material  were 
removed  from  the  channel  by  dredging. 

During  the  fiscal  year  ending  June  30,  1893,  the  exposed  end  of  the 
dike  was  strengthened  and  repaired  by  depositing  large  stone  in  the 
head  and  around  its  base.  Two  breaks  in  the  dike,  caused  by  an 
unknown  vessel  running  into  it,  were  repaired.  At  the  close  of  the 
fiscal  year  1893  there  was  a  channel  iicross  the  bar  having  a  minimum 
depth  of  24  feet  at  mean  low  water,  with  a  least  width  of  340  feet,  and 
a  minimum  depth  of  26  feet  at  mean  low  water,  with  a  least  width  of 
about  100  feet.  The  flood  channel  on  the  west  side  of  the  bar  had  not 
advanced  any  further  upstream.  An  examination  made  in  November, 
1893,  showed  that  the  channel  had  shoaled  opposite  the  shore  end  of 
the  dike  to  less  than  20  feet  at  mean  low  water  for  a  distance  of  about 
1,200  feet,  the  least  depth  being  25.1  feet.  The  channel  having  a  mini 
mum  depth  of  24  feet  at  mean  low  water  had  a  least  width  of  350  feet. 
The  flo()d  channel  on  the  west  side  of  the  bar  had  not  advanced 
upstream.  The  Bulkhead  Shoal  has  advanced  upstream  and  toward  the 
channel. 

During  the  past  fiscal  year  the  end  of  the  dike  forced  out  of  position 
by  the  ice  in  .lauuary,  1893,  was  repaired  and  strengthened,  under  con- 
tract with  The  Brandywine  Granite  Company,  at  a  total  cost  of 
$5,753.97.  AVhile  the  condition  of  this  locality  is  very  satisfactory,  the 
permanency  of  the  improvement  can  not  yet  be  considered  as  fully 
established. 

The  U.  S.  cruiscT  Columbia  having  been  injured  by  striking  some 
hard  substance  supposed  to  be  in  the  vicinity  of  Bulkhead  Bar  in  the 
Delaware  River,  an  examination  of  the  channel  in  this  locality  was 
made  on  June  21,  1894.  The  channel  was  thoroughly  swept  and  was 
found  to  be  free  from  anv  kind  of  obstruction. 

OBSTEUC  TIO^S   IX   FRONT   OF   LEAGUE   ISLAND. 

Under  date  of  February'  2, 1894,  the  sum  of  $5,000  was  allotted  from 
the  appropriation  for  improving  Delaware  Kiver,  Pennsylvania  and 
New  Jersey,  for  the  removal  of  a  certain  i)lant  left  in  the  waterway  along 
the  front  of  League  Island  by  the  former  contractors  for  the  improve- 
ment of  the  harbor  of  Philadelphia,  and  which  formed  serious  obstnic- 
tions  to  operations  by  the  present  contractors.  The  bids  received  for 
removal  of  the  plant  were  rejected  by  authority  of  the  Department 
dated  April  13, 1894,  a  large  part  of  the  plant  having  been  removed  by 
parties  interested. 

The  Delaware  River  is  tributary  to  iLe  folluwing  collection  <listricts  :  Trenton, 
Philadelphia,  Wilmington,  and  Bridgeton. 

The  amount  of  revenue  collected  in  these  distrirts  during  the  year  ending  Decem- 
ber 31,  lb93,  was  .*y,912, 120.58. 

APPROPRIATIONS. 

Act  of —  Act  of— 

July  4,  18.% $1.5,000  i  March  3, 1881 $250,000 

June  10, 1872 10,000  i  August  2, 1882 286,000 


March  3, 1873 115,000 

Juno  23. 1874 60.  000 

March  3. 1 875 30. 000 

August  14. 1876 40,  000 

June  18, 1878 110,000 

March  3. 1879 201,  000 

Junel4.1880 235,000 


Julv5, 18iU 200,000 

August5, 1886 210,000 

August  11,1888 250,000 

September  19, 1890 240, 000 

July  13, 1892 50,000 


Total  2,302,000 

Total  amount  appropriates!  on  present  project  to  Juno  30, 1894 $950, 000 
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le  30,1894 

Money  statement. 


July  1, 1894,  balance  unox»eu'led 

July  1, 1894,  outstanding  liabilities 

July  1, 1894,  ainouut  covered  by  uncompleted  coiitract«. . 


July  1, 1894,  balance  available  . 


J,  174. 27 
],  383. 16 

7,791.11 

1,265.00 
6, 436. 11 
5,000.00 
0, 000.  OO  - 


Abstract  of  proposal  for  breaking  up  and  rt 
the  front  of  Isague  island,  Delaware  Rive 
mond,  Corps  of  Enginteri. 


So. 

•Suao  UDil  uldrem  of  bldcLer. 

Prl«. 

\ 

Chapman  Derrick  una  Wncking  Company,  2>(j<r  York,  N.  Y 

K.llv  A.  Vnn  Siiit.  Atloatic  City,  N.  J 

S.SM 

B  and  repair  of  the  dike  ih  Delaware  Hirer  pear 
Mifflin  'Bar,  hetiteen  Hog  and  Maiden  ii(oh((»,  opened  Mag  4,  1S94,  bu  Maj.  C.  W.  Say- 
noixT,  Corps  of  Engineeri. 


CE,  Hippie.  New  York,  K.  T....' 
II,  J, TiK'iiiey. liullfunt, (.'ann  .... 
I.  H.  llnlbuwsy  «  Cu.,  i'tailadel- 

phi».p...... 
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pine  Um- 
ber, 0,MCI 

II.  su. 

SpikM.IDd 

ponnda, 

Iprr 

11.000 

luin. 
(per 

1 
yanU    1 

»i.«i 

»1.J3 

!i 

urn 

HK.WQ.M 

;io.oo 

5 

l.OQ 

1.7S 

19 

:it,xiri.<» 

3S,«0 

4,         ,.«5 

1.M 

enters 

into  w 

th  Tbf 

Braiulyn 

in.*  Gr.i 

i1.»  (\.n.- 
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COMMKKCIAL   STATISTICS. 

The  following  statements  concerning  the  foreign  commerce  of  the  Delaware  River 
for  tho  years  ending  December  31,  1892  and  1893,  are  compiled  from  the  reports  of  tlie 
Board  of  Trade,  the  Commercial  Exchange,  and  the  Maritime  Exchange  of  tho  city 
of  Philadelphia: 


Articlea. 


Asphalt  and  asphalt  blocks. 

Burlaps 

Cement 

Chalk 

Clay 

Coal 

Coal  tar,  and  pitch  of 

Cork  >v  ood 

Cotton  and  cotton  fabrics 

lirups  and  chemicals 

Earthen  wuro 

yertilizcrs 

Fruits 

Glnsd  and  manufactures  of 

Clue  and  glue  stock 

(Groceries  and  provisions. 

Uair,  and  manufm;turc8of , 

llenip,  jute,  tlax,  and  their  fabrics. 

Hides  and  skins 

Ice A 

Iron,  nianuiuctures  of 

Iron  ore 

Iron, 


IMPOBTS. 


Gross  tons. 
1892. 


23,583 
1,035 
48,035 
24,925 
d,269 
5.130 
2,384 


G68 
94,964 


3,125 
20,126 

3,565 
10, 258 

1,920 

4,600 
10, 302 


vn 


1,407 

19,134 

446,161 


Iron,  scrap..-. 

Leather,  and  manufactures  of, 

Live  stock  and  fowls 

Manufactures,  other 

Mineral  v-ater 

Oil 


Ores,  nicials,  and  manufactures  of. 

Plants  and  seeds 

Plaster  of  Paris 

Pags 

Salt 


S!lk,  and  manufactures  of. . 
Stone,  and  manufactures  of. 

Sugar,  cane  and  ot  her 

Sugar  and  molasses 

Sulphur,  crude 

Sulphur,  ore 

Terra  alba 

Tin 


Tobacco  

Wines  and  liquors 

Wood  pulp,  paper,  and  manufactures  of. 

Wood,  and  manufactures  of 

Wool  and  wool  fabrics 

Miscellaneous 


Total 


Beef,  pork,  and  products  . 

Cars  aiul  locomotives 

Coal 

Corn  and  cornnu>al 

Cotton 

Dru^s  and  chemicals 

Fertilizers 

Flour 

Glucose 

Gluo  and  glue  stock 

(Jroceries  and  provisiots 
Hay 


ExroRT.s. 


4,171 

28 

2,805 

896 

2,190 

7,168 

1,158 

18,  033 

2,185 

13,180 

80 

3,981 

392, 433 

93,698 

11, 278 

46, 932 

2,341 

42,462 

577 

1,144 

28,533 

12,764 

10, 895 

596 


1, 429,  634 


30,728 

8,723 

395,059 

487,  216 

4,184 

5,314 


164,  511 
10,676 


4,928 


Hides,  leather,  and  manufactures  of 

Iron,  and  manufactures  of 

Live  stock 

Manufactures,  other 

Metals,  other,  and  manufxR'tures  of. . 

Molasses 

Oats  and  oatmeal 

Oi  I  cak  e 

Oils,  li\bricating , 
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1,209 

5,121 
28,251 

7,657 

401 

10,754 

7,052 
Zi,  111 
26, 214 


1893. 


20,093 
958 
54,811 
38, 475 
11, 503 
2,578 


3,718 

1,092 

1,259 

76,932 

2,373 

3,197 

37,927 

1,175 

11,083 

13, 403 

794 

15,788 

3,345 

15,  047 

201, 777 

7,491 

1,37a 

181 

8 

1,247 

.  •662 

900 

825 

1,789 

25,587 


11, 267 
93 

3,375 

364,099 

89, 714 

8,800 
39,  881 

2,331 

39, 883 

617 

1,087 
12, 555 
14,600 

7,045 

1,842 


1, 154, 814 


28,080 

5,908 

322.654 

100, 167 

5,865 

5,519 

9,930 

130,270 

8,111 

4,135 

3,090 

1,618 

610 

8,546 

5,304 

1,195 

950 

3,275 

2,120 

14,763 

29,020 
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COMMERCIAL  STATISTICS.— Continued. 


Articles. 


EXPORTS— continued. 

Oils,  other 

Paraffin 

Pc-troleuni,  crude  and  refined 

Seeds  

Soap,  tallow,  and  grease 

Tobacco 

Wheat 

Wines  and  liquors 

Wood,  and  manufactures  of 

Misccllaucous 

Total 


Gross  toBS. 

1892. 

1893. 

6,119 

648 

8,287 

8,316 

807,447 

918,994 

461 

1,006 

6,112 

4,124 

8,373 

7,207 

267, 697 

151, 538 

121 

44 

31,063 

35,986 

2,366 

2,904 

2, 359, 155 

1,816,207 

Passengers  arriving  from  and  departing  for  foreign  countries. 


A  rriving , 

Departi  ii  g 

Total 


1893. 


32,327 
4,884 

37, 191 


Comparative  statement  of  gross  tons  and  values  of  exports^  imports^  and  revenue  collected. 


Tear. 


1888 
1889 
1890 
1801 
1892 
1893 


Exports. 


Gross  tons.        Value 


780, 642 
851,933 
1. 502. 771 
1,  540, 966 
2, 359, 155 
1. 816,  297 


$28, 012, 879 
31, 403, 720 
36, 462, 951 
42, 845,  724 
60, 274. 024 
43,  416,  955 


Imports. 


Gross  tons. 


1, 016, 909 
1, 108, 660 
1, 424, 102 
1, 381, 870 
1, 429,  636 
1,154,814 


Value. 


—    Ke  venule. 


$45, 020. 132 
50, 996, 802 
66, 057,  Oil 
62, 438, 219 
63,  277,  781 
58, 870, 186 


$20,569,684 
22, 612, 956 
27, 572, 351 
11, 121, 320 
10, 886, 475 
9,899,284 


Foreign  entrances  and  clearances. 


Class. 

Entered  from  foreign  ports. 

Cleared  for  foreign  ports. 

Total. 

With  cargoes. 

In  ballast. 

AVith  cargoes. 

In  ballast. 

American  stoam  vessels. 

American  sail  vessels 

i  oroi^u  steam  vessels  . . . 
Forei|:n  Bail  vessels 

No. 
40 
245 
555 

202 

Tom. 

87. 721 

123,  933 

780,  374 

151, 184 

No. 
2 

7 

168 

67 

Tont. 

413 

7,300 

302,  659 

88,965 

No. 

36 

209 

440 

286 

Tons. 

84,399 

126,  232 

752.  852 

265, 882 

No. 

4 

8 

136 

12 

Tons. 
1,709 
3,257 

89, 840 

5,884 

No. 
82 

469 
1,299 

567 

Tons. 
174, 342 
260,  722 
1.925,725 
511,  915 

Total 

1, 042    1. 143.  212 

244 

399,  337 

971 

1, 229,  365 

• 

160 

100,690    2.417 

2,  870,  704 
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Tbo  following  statements  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  years  ending  December  31,  1892  and  1893,  have  been  com- 
piled from  returns  made  to  this  office  by  shippers,  consignees,  and  carriers : 


Articles. 


ARRIVIKG. 


Brick  and  terhi  cotta 
Cement  ami  plaster... 

Chemicals 

Coal 

Cotton 

Fertilizers 

(iraiu 

Hay 

Ice 

Iron,  luanufactured  . 

Iron,  pig 

Iron,  scrap 

Lumber 

Oil 

Oysters  and  flsh 

Phosphate  rock 

Prwluce  and  fruit  — 

Railroad  ties 

Sand 

Stone,  building 

Stone,  paving 

Sngar 

"Wood,  cord 

Miscellaneous 


Total 


Brick 

Chemicals . 

Coal 

Cotton 

Fertilizers. 

Grain 

Hay 

Ice* 


DEPARTING. 


Iron,  manufactured 

Iron,  pig 

Lumber 

Manure 

Oysters 

Petroleum  and  products 

Produce 

Sand 

Sngar. 


1892. 


1893. 


Gross  tons.       Value. 


23. 
10. 
22, 

153, 

6, 

31, 

144, 
6, 

G07, 

52, 

24, 

6, 

451, 
47, 
29, 
59, 
74, 

104, 

812. 

103, 
60, 

33, 
1,470, 


6U 
439 
098 
386 
894 
719 
804 
486 

546 
380 
150 
157 
526 
879 
414 
210 
716 
274 
575 
010 
590 
933 
086 


$236.  570 

80,587 

477,  638 

600,  618 

1,  301, 191 

85,471 

3, 645,  935 

63.589 

1,138,915 

1, 628,  730 

450,656 

72,  700 

4, 075, 142 

738.  522 

623,  884 

480,297 

2, 886,  023 

628.296 

420.  804 

368,650 

210,  035 

34.176 

107.  790 

56,  950. 632 


4,337,210  ;  77,306,851 


75,  272 

67,605 

45,416 

125, 670 

91,714 

52,366 

14,987 

49.582 

405 

Miscellaneous '    1,  500, 800 


25. 608 

19.  713 

4,  306, 023 

1.485 

6U.  246 

7,412 

5.998 


106,  624 

457, 884 

13, 122, 122 

288, 134 

1,  019.  606 

188,384 

62.  910 


2.  395,  845 

939,009 

406.786 

139,  IBS 

1,2»1.000 

883, 979 

266,  360 

78,  742 

48.600 

70.  819,  600 


Total I    6,  446,  302  i  92,  507,  779 


Gross  tons. 

Value. 

98,554 

$295,612 

11, 130 

92.  276 

31,608 

316,  629 

559, 181 

2. 024,  752 

7.341 

1.151.115 

43,110 

620,  912 

97,499 

1.975,031 

6.259 

37.  081 

321.611 

015,747 

28,  921 

1,680,035 

73, 342 

1,081.010 

670 

16,650 

226,  516 

2,  540, 865 

4,207 

219, 8^ 

15,  073 

520, 189 

80,  ii4 

3, 200, 905 

92,779 

543.486 

1.  021.  869 

796,666 

88.982 

660,230 

45, 100 

291,400 

265 

15,900 

29.021 

103, 923 

1,168,860 

46,  896,  758 

4,052,012  ;     65,709,006 


10.  825 

20,  769 

4, 739, 800 

5,653 

42, 867 

38, 332 

2,332 

2,000 

87,273 

41,729 

90,950 

140.  875 


94,677 

23.945 

58,603 

2.4M 

900.227 


131,760 

343,326 

16,  407. 117 

1,  014.  520 

815,774 

766, 915 

14. 147 

8,000 

4,  363,  650 

541. 007 

811.287 

189, 173 


1.471,602 

960,  700 

82,  360 

94.600 

45.  60].  366 


6,303,360  I    73,677.295 


ratsengers  arriving  at  and  departing  from  Philadelphia. 


Arrivinc 

U«'i>arTiii- :     1,  095,  498 


1892. 


1,077,244 


1  o  al I     2. 172,  742 


1893. 


1,371,143 
1.510,356 


2.881.409 


836         REPORT   OF    THE    CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

Domestic  and  coastwise  arrivals  and  departures  in  cargo. 


Clat»8. 


Steamers 

Sailing  vessels 

Canal  boats  and  barges. 
Rafts 


Total 


1892. 


1893. 


Arrivals. 

Departures. 

*  15,  323 

6,831 

23, 230 

160 

Arrivals. 

Departnres. 

♦14,546 

7,220 

18, 526 

322 

•  16,  514 

0,013 

1 15, 979 

261 

•15,384 

6,887 

:  18, 328 

188 

40, 614 

45,544 

41, 767 

40,787 

*  Exclnding  tugboats  and  ferryboats. 

t  Including  4,870  railroad  lighters  between  Philadolpbia  and  Camden. 

;  Including  4,758  railroad  lighters  between  Philadelphia  and  Camden. 


SUMMARY. 
Freight  movement. 


Foreign : 

Arriving  . 

Departing 
Domestic : 

Arriving  . 

Dei)arting 

Total . . . 


1892. 


Gross  tons. 


Value. 


1893. 


I,429,6y0  I 

2,  359, 145  ! 

4,  337,  210  I 

6,  440, 302  I 


$63,  277,  781 
60,  274, 024 

77,  306, 851 
92,  507, 779 


14,572,293  I     293,306,435 


Gross  tons. 


1,154,814 
1,816,297 

4,  052, 012 
6, 303, 361 


Value. 


$58, 870. 186 
43, 416, 955 

65, 709, 000 
73, 477, 295 


13, 320,  484 


241, 473, 445 


Vessel  movement. 


Steam  vessels,  foreign  trade,  arriving 

Sailing  ves«els,  foreign  trade,  arriving 

Steam  vessels,  foreign  trade,  departing 

Sailing  vessels,  foreign  trade,  departing 

Steam  vessels,  domestic  trade,  arriving 

Sailing  vessels,  domestic  trade,  arriving 

Canal  boats  and  barges,  domestic  trade,  arriving.. 

Rafts,  domestic  trade,  arriving 

Steam  vessels,  domestic  trade,  departing 

Sailing  vessels,  domestic  trade,  departing 

Canan>onts  and  barges,  domestic  trade,  departing 
Rafts,  domestic  trade,  departing 


Total 89, 206 


1893. 


993 

625 

«67 

£63 

14,  M6 

7,  220 

18. 526 

322 

15, 323 

6,831 

23. 230 

160 

765 
521 
016 
515 

16, 514 
0,013 

15, 979 
261 

15.384 
6.887 

18,328 
188 


84  971 


G    2. 


IMPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLVANIA, 

AND  CAMDEN,  NP:W  JERSEY. 

The  original  project  for  this  improvement  is  contained  in  the  report 
of  a  board  of  engineers  dated  March  30, 1888,  and  published  in  the 
Annnal  Report  of  the  Chief  of  Engineers  for  1888.  It  provides  for  the 
removal  of  Windmill  and  Smith  islands  and  the  adjacent  shoals  so  as 
to  form  a  26-foot  channel  about  1,000  feet  wide  or  wider,  if  found 
practicable  during  the  progress  of  the  work,  along  the  front  of  the 
revised  Philadelphia  wharf  line  from  Kaighn  Point  to  the  foot  of  Petty 
Island.    It  is  further  proposed  to  widen  the  Pennsylvania  channel  at 
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Petty  Island  so  as  to  ^ive  it  a  width  of  about  2,000  feet  and  a  depth  of 
26  feet  over  a  width  of  abont  1,000  feet,  more  or  less,  the  channel 
sloping  to  a  depth  of  12  feet  in  the  remaining  width,  and  n  resulting 
cross  section  at  half  tide  of  about  55,000  square  feet.  The  quantity  of 
material  to  bo  removed  was  about  18,000,000  cubic  yards,  place  measure- 
ment. The  cost  of  the  dredging  required  to  carry  out  this  project  was 
estimated  at  $3,500,000. 

This  project  further  provides  for  the  simultaneous  regulation  of  the 
port  wardens'  lines  of  both  shores  of  the  river  so  as  to  maintain  the 
assigned  section  of  the  new  channel  and  the  establishment  of  tbese 
lines  by  actual  constructions  during  the  progress  of  the  work.  The 
reconstruction  of  the  water  fronts  to  conform  to  the  new  lines  will  be 
executed  at  the  expense  of  the  cities  of  Philadelphia  and  Camden  or 
the  riparian  owners.  The  cost  of  this  reconstruction  for  a  portion  of 
the  Philadelphia  front  from  opposite  Kaighn  Point  to  opposite  the  lower 
end  of  Petty  Island,  exclusive  of  the  cost  of  property  for  widening 
Delaware  avenue,  has  been  estimated  at  about  $8,000,000. 

The  original  project  was  modified  by  Congress  by  a  provision  in  the 
sundry  civil  act,  approved  March  3,  1891,  directing  that  all  dredged 
material  should  be  deposited  and  spread  on  League  Island  (the  cost  of 
which  w  as  not  included  in  the  original  estimates),  and  by  increasing 
the  amount  of  excavation  along  the  northern  shore  of  Petty  Island, 
provided  that  the  title  for  the  necessary  lands  should  be  vested  in  the 
United  States  without  charge  to  the  latter. 

Under  the  provisions  of  this  act  the  line  limiting  the  excavation  on 
Petty  Island,  staked  out  in  March,  1S91,  by  authority  of  the  Secretary 
of  War,  dated  March  7,  1891,  was  definitely  established,  title  to  the 
additional  lands  acquired  for  the  purpose  having  been  vested  in  the 
United  States  without  charge  to  the  latter. 

By  a  provision  in  the  river  and  harbor  act  approved  July  13,  1892, 
the  i)r()jeet  was  further  modified  so  as  to  allow  the  material  removed  to 
be  deposited  in  any  place  or  places  approved  by  the  engineer  officer  in 
charge  of  the  work,  with  the  proviso  that  the  full  amount  of  material 
to  be  dei)osited  ana  spread  on  League  Island  under  the  existing  con- 
tract shall  be  so  deposited  and  spread  before  the  completion  of  work 
covered  by  the  contract.  Under  the  modified  project  the  quantity  to 
be  removed  is  about  21,500,000  cubic  yards,  as  measured  in  scows,  and 
the  cost  of  dredging  is  estimated  at  $3,053,000. 

The  amount  expended  upon  this  project  to  Juno  30,  1893,  was 
$100,534.52,  of  which  $107,962.56  was  expended  upon  the  harbor 
improvement  and  $52,571.96  upon  filling  at  League  Island. 

The  total  amount  of  work  accomplished  to  that  date  was  as  follows : 

Matoriul  removed  by  drodginp,  scow  measurement cubic  yards..  918,537 

Piling  and  revetment  removed linear  feet. .       7, 825 

Material  deposited  on  League  Island,  scow  measurement cubic  yards. .  614, 964 

During  the  past  fiscal  year  work  was  in  progress  under  a  contract 
with  the  American  Dredging  Company,  dated  June  1,  1893.  This  con- 
tract provides  for  the  complete  execution  of  the  work,  to  be  paid  for  as 
appropriations  may  be  made  from  time  to  time  by  law;  for  the  com- 
mencement of  the  work  on  or  before  July  1, 1893,  and  by  June  30, 
1894,  for  the  excavation  of  at  least  3,000,000  cubic  yards  of  material, 
at  least  700,000  cubic  yards  of  which  are  to  be  deposited  and  spread  on 
League  Island,  and  the  removal  of  not  less  than  14,500  linear  feet  of 
pile  or  timber  wharfing  or  revetment,  and  for  continuance  of  the  work 
as  rapidly  as  may  be  required,  to  the  extent  of  dredging  400,000  cubic 
yards  in  any  one  calendar  month,  provided  funds  are  available  therefor. 
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Under  this  contract  and  during  the  past  fiscal  year  14,839  linear  feet 
of  timber  and  piling  revetment  from  Smith  and  Petty  islands  and  the 
shores  and  interior  basin  of  Windmill  Island  had  been  removed ;  4,924,390 
cubic  yards  of  material,  as  measured  in  scows,  had  been  excavated 
from  Windmill,  Smith,  and  Petty.islands  and  adjacent  shoals  by  dredg- 
ing, and  1,021,123  cubic  yards  as  measured  in  scows,  were  deposited 
on  League  Island. 

Smith  and  Windmill  islands  were  entirely  removed  to  a  level  of  not 
less  than  12  feet  below  mean  low  water,  and  the  northern  side  of  Petty 
Island  was  dredged  back  so  as  to  give  a  minimum  width  of  about  1,400 
'  feet  to  the  Pennsylvania  channel  at  that  locality. 

The  total  amount  of  work  accomplished  to  June  30, 1894,  is  as  follows  - 

Material  removed  by  dre<lginf:j,  scow  measurement cubic  yards . .  5,  842,  927 

Piling  and  revetment  removed linear  feet . .        22,  664 

Dredged  material  deposited  and  spread  on  Lcagno  Island,  scow  measure- 
ment  cubic  yards..   1,636,087 

During  the  fiscal  year  ending  June  30,  1895,  it  is  expected  that  all 
remaining  revetment  will  be  removed;  that  at  least  2,700,000  cubic 
yards,  as  measured  in  scows,  will  be  excavated  and  deposited  and  that 
at  least  700,000  cubic  yards,  place  measurement,  will  be  deposited  and 
spread  on  League  Island. 

The  pile  and  stone  revetment  on  the  north  side  of  the  cross  channel 
formerly  above  Smith  Island  has  been  temporarily  lelt  in  position  to 
support  the  cables  of  the  telegraph  and  telephone  companies.  These 
cables  will  be  placed  in  their  pernianient  locations  in  July,  1894,  and  the 
revetment  will  then  be  removed. 

Under  date  of  January  5,  1894,  the  Secretary  of  War  approved  a 
revision  and  extension  of  the  bulkhead  and  pierhead  lines  established 
Janujiry  20, 1891.  By  this  action  the  lines  were  extended  to  Harrison 
street  on  the  Philadelphia  side  and  to  Fishers  Point  on  the  Camden 
side. 

Under  date  of  January  23,  1894,  the  Secretary  of  War  authorized 
the  construction  and  extension  of  piers,  on  and  after  May  1,  1894, 
between  the  bulkhead  and  pierhead  lines  along  the  Philadelphia  water 
front  between  Moore  street  and  Otis  street  (Susquehanna  avenue),  sub- 
ject to  the  regulations  recommended  in  my  letter  to  the  Department, 
dated  January  15,  1894,  a  copy  of  which  is  appended  hereto. 

During  the  past  fiscal  year  x>ermission  has  been  given  by  the  port 
wardens  for  the  extension  of  one  pier  along  the  Philadelphia  water 
front,  and  along  the  Camden  front  500  feet  of  bulkhead  and  one  pier 
100  feet  wide  were  constnicted.  Arrangements  are  in  progress  for  the 
reconstruction  of  the  piers  belonging  to  the  city  of  Philadelphia,  and 
other  riparian  owners  are  considering  projects  for  pier  extensions. 
Detailed  information  with  reference  to  this  subject  is  given  in  a  letter, 
dated  July  2,  1894,  from  Mr.  W.  E.  Tucker,  secretary  of  the  board  of 
harbor  commissioners,  which  he  has  kindly  prepared  at  my  request. 
This  letter  and  its  accompanying  papers  are  appended  hereto. 

The  commercial  statistics  pertaining  to  this  work  are  included  in 
the  statistics  accompanying  the  report  for  improvement  of  Delaware 
River. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of 
entry,  there  was  collected  during  the  year  ending  December  31,  1893,  revenue  to  the 
amount  of  $9,899,284.58. 

The  nearest  fort  and  light-houses  are,  respectively,  Fort  Mifflin  and  Schuylkill 
River  rango  lights. 
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APPROPKIATIOXS. 

Act  of — 

Augnst  11, 1888 $500,000.00 

September  19, 1890 200,000.00 

March  3, 1891 : 300,000.00 

AuK"8t5, 1892 41,000.00 

March  3, 1893 500,000.00 

Total 1,541,000.00 


Total  appropriations  under  present  project  to  June  30, 1894 1, 341,  000. 00 

EXPENDITURES. 

Total  to  June  30, 1894 $1,211,327.36 

Under  present  project*  for  dredging  and  removal  of  pile 

and  timber  revetment $763,069.82 

For  depositing  and  spreading  dredged  material  on  League 

Island 148,257.54 

911,  327.  36 

Money  statement. 

July  1, 1893,  balance  unexpended * $1,080,465.48 

Juno  30, 1894,  amount  expended  during  fiscal  year 750,  792. 84 

July  1, 1894,  balance  unexpended 329, 672. 64 

July  1, 1894,  outstanding  liabilities $156, 093. 38 

July  1, 1894,  amount  covered  by  uncompleted  contracts  ...     173,  579. 26 

329, 672. 64 


I 

J 


f  Amount  (estimated)  required  for  completion  of  existing  project 2,  259, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1896 1,000,000.00 

Submitted  in  compliance  with  re<iuirement8  of  sections  2  of  river  and 

harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 

1893. 


LETTER  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS,  RECOMMENDING  THAT  THE 
CONSTRUCTION  AND  EXTENSION  OF  PIERS  BETWEEN  THE  BULKHEAD  AND  PIER  HEAD 
LINES  ALONG  THE  PHILADELPHIA  WATER  FRONT  BETWEEN  MOORE  STREET  AND 
OTIS  STREET  BE  AUTHORIZED,  AND  SUBMITTING  REGULATIONS  TO  GOVERN  THE 
SAME. 

United  States  Engineer  Oefice, 

rhiladelphia,  Fa.,  January  15 ^  1S94. 

General:  The  work  of  excavation  in  the  harbor  of  Philadel]>hia  is  now  so  far 
advanced  that  it  is  desirable  to  extend  as  many  piers  as  possible  to  the  new  pier- 
heail  line  between  Moore  street  and  Otis  street,  as  soon  as  the  cross  dikes  in  the 
harbor  arc  removed.  These  <Ukes  will  be  removed  on  or  before  May  1,  1894. 
*  On  Deceml)er  12,  1892,  the  advance  of  piers  between  Moore  and  Queen  streets  was 
authorized  by  the  Secretary  of  "War,  subject  to  the  following  regulations: 

1.  All  piers  hereafter  constructed  or  extended  must  extend  to  the  pier-head  line. 

2.  Ko  rribs  or  other  structures  shall  be  hereafter  constructed  between  the  bulk- 
head and  pier-head  lines  below  a  level  2  feet  above  mean  high  water. 

3.  In  the  construction  of  new  piers  or  the  extension  of  old  ones,  the  pile  groups 
supporting  the  superstructure  shall  be  at  least  10  feet  apart. 

1  have  the  honor  to  recommend  that  the  construction  and  extension  of  piers,  on 
or  after  May  1,  1894,  between  the  bulkhead  and  pier-head  lines  along  the  Phial- 
delphia  water  front  between  Moore  street  and  Otis  street  (Susquehanna  avenue),  be 
now  authorized,  subject  to  the  above  regulations,  and  that  all  structures  hereafter 
erected  within  those  limits  which  are  not  in  accordance  with  said  regulations  be 
considered  in  violation  of  section  12  of  the  act  of  September  19,  1890. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S.  A, 
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letterw  fuom  mr.  w.  k.  tucker,  secretary  of  the  board  of  harbor  commis- 
sioners for  the  city  of  philadelphia,  pa.,  with  refefexce  to  what  has 
been  accomplished  ix  the  way  of  the  reconstruction  of  the  delaware 
river  water  front  or  the  preparation  therefor,  during  the  fiscal  year 
ending  june  30,  1894,  with  four  inclosures. 

Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia, 

rhiladelphia,  Pa.,  July  2,  1804. 

Sir:  I  beg  to  acknowledge  the  receipt  of  your  communication,  under  date  of  April 
7,  in  which  you  ask  to  be  furnished  with  a  concise  statement  of  what  has  been 
accomplished  since  June  30,  1893,  in  regard  to  the  reconstruction  of  the  Delaware 
River  water  front  or  in  preparation  therefor. 

I  have  delayed  my  reply  to  your  inquiry  in  order  that  I  might  bo  able  to  report 
the  progress  of  the  work  to  the  end  of  the  Government  year,  June  30. 

Under  date  of  December  2, 1893,  the  board  of  harbor  comhiissioners  transmitted 
to  city  councils  a  lengthy  report,  giving  a  detailed  account  of  the  i^rogress  made  up 
to  that  time  on  the  work  of  the  improvement  of  the  harbor,  and  urging  upon  its 
attention  the  necessity  of  at  once  taking  steps  for  the  widening  of  Delaware  avenue, 
the  commencement  of  bulkhead  construction,  and  the  extension  of  certain  piers 
owned  by  the  city.     Copy  of  the  report  is  transmitted  herewith,  and  marked  A. 

On  January  4,  1894,  there  was  presented  to  city  councils  a  preamble  and  resolu- 
tion a<lopted  by  the  joint  committee  on  tho*improvement  of  the  harbor,  representing 
the  trade,  commercial,  and  maritime  associations  of  Philadelphia,  petitioning  for 
*' such  action  as  will  provide  for  the  jihysical  widening  of  Delaware  avenue,  the 
construction  of  a  bulkhead  on  the  Delaware  River  along  the  new  bulkhead  line,  and 
the  extension  of  such  piers  belonging  to  the  city  as  may  be  agreed  upon  en  consulta- 
tion between  Maj.  C.  \V.  Raymond  and  the  department  of  public  works,  bureau  of 
surveys."    Copj'^  of  the  preamble  and  resolution  inclosed  herewith,  and  marked  B. 

The  report  of  the  harbor  commissioners  aud  preamble  and  resolution  of'  the  joint 
committee  were,  by  vote  of  councils,  referred  to  the  committee  on  surveys,  which 
iu  turn  referred  same  to  the  department  of  public  works,  bureau  of  surveys. 

The  chief  engineer  of  the  city  has  now  in  course  of  preparation  a  plan  for  the 
extension  of  certain  piers  owned  by  the  city  and  the  construction  of  a  new  bulkhead 
along  the  river  front,  and  I  would  respectfully  refer  you  to  a  copy  of  his  letter 
(inclosed,  and  marked  C),  addressed  to  mo  under  date  of  June  28,  as  to  the  progress 
that  is  being  made  upon  the  said  plans. 

The  board  of  harbor  commissioners  has  had  several  conferences  with  the  trustees 
under  the  will  of  Stephen  Girard,  who  have  expressed  a  willingness  to  appropriate  a 
portion  of  the  funds  held  by  them  "  for  the  construction  of  stone  bulkheads  and  for 
other  similar  purposes"  along  the  Delaware  River  between  Vine  and  South  streets, 
the  limits  of  the  old  city.  The  trustees  have  also  stated  in  a  communication  that 
"  the  Girard  estate  is  ready,  as  soon  as  the  condition  of  collateral  improvements 
makes  it  wise  to  do  so,  to  take  into  consideration  the  extension  "  of  piers  Nos.  1  and 
2,  north  wharves,  which  are  owned  by  the  estate.  The  trustees  have  referred  the 
subject  to  a  committee,  consisting  of  Messrs.  Jos.  L.  Caven,  esq.,  Louis  Wagner, 
esq.,  and  B.  B.  Comegys,  esq.,  which  will  cooperate  with  the  harbor  commissioners 
when  the  city  councils  receive  the  report  of  the  chief  engineer. 

On  February  2,  1894,  the  board  of  narbor  commissioners  transmitted  to  James  H. 
Windrim,  esq.,  director  of  public  works,  a  communication  announcing,  under  your 
authority,  the  opening  of  the  city  front  for  the  extension  of  wharves  between  Moore 
street  and  Otis  street  (Susquehanna  avenue).  Copy  of  the  communication  inclosed 
and  marked  D. 

I  am  pleased  to  announce  that  the  William  Cramp  &  Sons  Ship  and  Engine  Build- 
ing Company  were  the  lirst  ripari.an  owners  to  avail  themselves  of  the  privilege  of 
extension  to  the  new  pier-head  line,  and,  on  the  25th  of  June,  the  board  of  port  ward- 
ens granted  the  company  a  license  to  extend  their  pier  just  above  Palmer  street, 
under  the  restrictions  as  to  character  of  construction  authorized  by  the  Secretary  of 
War.     Work  will  begin  at  once  upon  this  pier. 

I  am  further  pleased  to  inform  you  that  the  same  company  has  filed  application 
with  the  port  wardens  for  the  extension  of  three  large  piers  south  of  Cumberland 
street  to  the  new  pierhead  line,  covering  abont  1,(X)0  feet  of  river  front. 

The  Philadelphia  and  Reading  Railroad  Company  has  also  presented  a  like  appli- 
cation for  the  construction  of  a  pier  just  north  of  Cumberland  street.  None  of  these 
applications  can  be  acted  upon  until  the  Secretary  of  War  shall  allow  the  extension 
of  wharf  structures  to  the  new  pierhead  line  north  of  Otis  street  (Susquehanna 
avenue). 

I  learn  that  the  board  of  port  wardens  is  advised  that  a  number  of  other  riparian 
owners  are  considering  projects  for  pier  extensions  at  different  parts  of  the  river 
front,  thus  indicating  that  the  facilities  for  improvement  given  by  the  Government 
work  are  being  appreciated. 
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On  tlie  Camdeu  sido  of  the  harbor  tlio  Peimsylvauia  Railroad  Company  has  con- 
structed 500  feet  of  bulkhead  alon;;  tbo  new  bulkhead  lino  on  tho  property  of  the 
Camden  and  Philadelphia  Fervy  Company  north  of  tho  ferry  landing,  while  jnst 
south  of  the  ferry  tho  same  company  has  extended  a  pier  100  feet  wide  out  to  the 
new  pier-head  lino. 

I  am,  sir,  vour  obedient  servant, 

W.  R.  Ticker, 

Secretary, 
Maj.  C.  W.  Raymond, 

Corps  of  Engineers. 


Ikclosurk  a. 

Board  of  Harbor  Commissioners  for  the  City  of  Phiuvdelpiiia, 

Philadelphia^  December  ^,  1S93. 

Gentlemen:  The  accompanying  copy  of  a  letter  of  Maj.  C.  W.  Raymond,  consult- 
ing engineer  to  the  board  of  harbor  commissioners  for  the  city  of  Philadelphia,  is 
respectfully  tiausmitted  to  your  honorable  bodies  with  tho  following  statement 
explanatory  of  tho  situation  of  the  harbor  improvement  at  this  date: 

The  work  projected,  and  now  in  progress,  by  the  U.  S.  Government,  was  only  un- 
dertaken as  initiative  to  tho  development  of  tho  wharves  and  docks  along  the  city 
water  front,  since  without  tho  former  the  latter  would  bo  impossible,  and  without 
tho  latter  the  former  is  moro  than  useless.  From  the  very  iucoption  of  tho  great 
improvement,  the  reorganization  and  development  of  tbe  docks,  wharves,  and  water 
front  oi  tho  city  have  always  been  considered  as  a  sequel  to  the  removal  of  the 
islands  and  shoals  by  the  Government,  and  without  this  assurance  the  work  on  the 
part  of  the  United  states  would  never  have  been  projected  an<l  provision  by  law 
made  for  its  continuance  and  ultimate  comi)lction.  This  correlation  between  the 
work  to  be  done  by  the  Government  and  that  to  be  accomplished  by  tho  city  and  its 
private  and  corporate  interests,  was  most  fully  indorsed  by  petitions  of  city  councils 
for  tbo  inauguration  of  the  work  by  tbe  I'nited  States,  with  the  understanding  that 
the  city  and  its  allied  interests  might  be  relied  upon  for  the  reconstruction  of  the 
Philadelphia  water  front. 

In  this  connection  a  r(^8umd  of  actions  and  opcrations.relating  to  this  improvement 
may  be  of  value  in  clearly  presenting  tho  subject  to  your  attention. 

Under  the  date  of  January  4,  1888,  the  board  of  harbor  commissioners  had  tho 
honor  of  transmitting  to  your  honoraldo  bodies  a  report  of  its  U.  S.  advisory  com- 
mission'^concerning  the  physical  relations  of  Smiths  and  Windmill  islands,  aud 
shoals  adjacent  thereto,  to  the  improvement  of  the  harbor,"  in  which  it  recommended 
the  improvement  of  the  harbor  by  the  removal  of  the  islands  and  shoals  obstructing 
the  same,  and  presented  a  general  plan  for  tho  work. 

On  March  30,  1888,  a  board  of  engineers,  appointed  under  a  joint  resolution  of  the 
Senate  and  House  of  Representatives,  submitted,  with  favorable  recommendations,  a 
project  for  the  removal,  by  the  Government,  of  certain  islands  and  shoals  in  the  port 
of  Philadelphia,  so  as  to  permit  tho  widening  of  a  ])art  of  Delaware  avenue  and  the 
extension  of  tho  wharves  along  the  city  water  front. 

On  August  11,  1888,  Congress  appropriated  $500,000  for  the  commencement  of  the 
work,  with  the  proviso  that  $300,(KX)  of  said  appropriation  could  be  used  in  acquir- 
ing title  to  tho  islands  to  be  removed;  the  balance  required  for  their  purchase  was 
furnished  by  the  State  of  Pennsylvania  by  act  of  assembly  passed  in  1889,  and  tho 
city  of  Philadelphia  by  ordinance  enacted  in  1890.  "Windmill,  Smiths,  and  the 
required  part  of  Pettv  Island  were  secured  and  tho  title  thereto  vested  in  the  United 
States  May  29,  1890.  ^ 

On  April  23,  1891,  a  contract  was  entered  into  with  Messrs.  James  A.  Mundy  & 
Co.,  for  the  work  to  be  done  by  the  United  States  under  the  project  of  tho  Board  of 
U.  S.  Engineers  of  1888.  After  two  seasons  of  unsuccessful  work  by  the  contractors, 
the  contract  was  annulled  by  the  Government  in  December  1892,  and  on  June  1, 
1893,  a  new  contract  was  entered  into  for  the  work  with  the  American  Dredging 
Company.  Under  this  contract  work  has  been  in  ])rogress  since  July  1.  There  hsis 
now  been  removed,  altogether,  more  that  2,000,000  cubic  yards  of  material.  This 
work  has  secured  the  removal  of  Windmill  Island  and  adjacent  shoal  to  a  depth  of 
12  feet  at  mean  low  water,  the  removal  of  the  major  i)art  of  Smiths  Island  and 
Smiths  Island  Bar,  and  tho  material  widening  of  the  Pennsylvania  channel  along 
the  front  of  Petty  Island. 

Tho  energy  with  which  the  contract  has  been  prosecuted  by  the  present  con- 
tractors has  caused  the  work  to  advance  beyond  the  requirements  of  the  contract, 
and  in  a  corresponding  ratio  it  will  probably  continue  to  do  so  in  the  future. 

This  rapid  prosecution  of  the  work  will  bring  the  improvement,  at  a  somewhat 
earlier  date  than  antici]>ated,  to  that  stage  when  it  becomes  imperatively  necessary 
that  the  city  should  actively  undertake  its  part  of  the  scheme,  or  else  the  Govern- 
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meiit  work  in  progress  may  be  brought  to  a  staudstill.  The  result  of  such  a  contin- 
gency would  be  most  deplorable,  since  it*  would  not  only  vitiate  much  of  the  work 
done* by  the  United  States,  but  also  the  city  and  its  commercial  interests  would  fail 
to  perform  their  part  in  the  mutual  obligation  with  Government. 

In  anticipation  of  active  operations  on  the  part  of"  the  city  of  Philadelphia  and 
allied  interests,  the  II.  S.  Government  has  fixed  the  harbor  lines  along  that  part  of 
tLc  city  water  front  lying  between  Moore  and  Otis  streets,  and  has  under  consider- 
ation for  early  recommendation  the  establishment  of  similar  lines  from  Otis  street  to 
a  point  siliout  3^  miles  above  Otis  street.  Regulations  governing  the  extension  and 
construction  of  wharves  along  the  city  water  front  have  also  been  accepted  and  pro 
mulgated  by  the  United  States* 

To  meet  the  exigencies  and  requirements  of  the  situation,  the  following  action  has 
been  t'akcn  by  your  honorable  bodies  and  the  State  legislature  in  conformity  with 
the  rccominendations  of  this  board: 

(a)  The  State  legislature,  in  response  to  a  resolution  of  select  and  common  coun- 
cils, passed  "A  supplement  to  'An  act  empowering  councils  in  cities  of  the  first  class 
to  revise  and  establish  the  line  for  wharves  and  piers  and  low- water  mark  or  bulk- 
bead  lines  on  the  Delaware  river  in  front  of  cities  of  the  first  class, 'approved  June  8, 
lb'91,  and  to  further  authorize  the  acquisition  by  said  cities  of  wharves,  piers,  bulk- 
heads, and  riparian  rights,  and  to  prescribe  and  carry  out  the  plans  for  the  construc- 
tion of  said  wharves,  piers,  and  bulkheads."     (P.  L.,  281,  1893.) 

(fe)  The  form  of  ordinance  as  submitted  in  the  last  report  of  the  harbor  commis- 
sioners, regulating  wharf  construction  along  the  river  front  between  Moore  street  and 
Queen  street,  conforming  to  the  regulations  prescribed  by  the  Secretary  of  War  under 
provisions  of  section  12  of  the  act  of  Congress  of  September  19,  1891,  was  passed  by 
yonr  honorable  bodies  and  approved  by  the  mayor  March  22,  1893. 

(c)  In  following  out  the  recommendations  of  this  board  as  to  widening  Delaware 
avenue,  an  ordinance  was  passed  entitled  '*An  ordinance  to  authorize  the  revision  of 
lines  and  grades  of  Delaware  avenue  from  Christian  street  to  the  angle  in  said  Dela- 
ware avenue,  northeast  of  Laurel  street,  and  to  make  the  width  thereof  not  less  than 
150  feet.-' 

From  the  Auegoing  it  will  ho  seen  that,  up  to  the  present  tim6,  projects,  plans, 
legislation,  and  other  actions  on  the  part  of  the  Government,  State,  and  city  and  its 
allied  interests,  have  all  been  directed  toward  a  common  end,  viz,  the  development 
of  the  commercial  interests  of  the  port  of  Philadelphia  through  the  widening  of  Dela- 
ware avenue  and  the  extension  of  the  wharves  so  as  to  meet  the  requirements  of 
modern  commerce. 

The  tinu'.  is  at  hand  when  it  has  become  necessary  that  action  should  be  taken  on 
the  part  of  the  city  of  Philadelphia  to  supplement  the  work  undertaken  by  the  (iov- 
ernnu'iit,  and  attention  is  respectfully  directed  to  the  inclosed  communication  of 
Maj.  C.  W.  Raymond  bearing  upon  this  subject,  in  which  it  is  recommended  that  action 
be  at  once  taken  toward  the  commencement  of  bulkhead  constructioa  and  the  exten- 
sion of  certain  piers  owned  by  the  city. 

In  view  of  all  these  facts,  the  board  of  harbor  commissioners  for  the  city  of  Phila- 
delphia most  respectfully  urges  upon  the  consideration  of  your  honorable  bodies  the 
necessity  at  this  time  of  taking  the  necessary  steps  to  inaugurate  the  work  which  Maj. 
Raymond  now  recommends;  thereby  establishing  and  maintaining  the  proper  har- 
mony between  the  two  parts  of  the  work  of  improvement,  and  preventing  the  possi- 
bility of  the  Government  being  obliged  to  suspend  operations  in  the  near  future 
until  reasonable  progress  in  the  re-construction  of  the  water  front  is  assured  by  the 
city  of  Philadelphia. 

Truly  appreciating  the  work  of  organization  and  preparation  which  will  be  re- 
quired before  active  operations  can  be  commenced  upon  the  work  therein  recom- 
meuded,  the  board  of  harbor  commissioners  feels  justified  in  emphasizing  the  need 
for  early  consideration  of  these  recommendations,  and  such  action  on  the  part  of  <ity 
councils  as  will  insure  the  prompt  commencement  of  the  work. 

The  board  of  harbor  commissioners  would  respectfully  suggest  that  the  subject  of 
the  extension  of  piers  belonging  to  the  city  be  referred  to  the  department  of  public 
works,  bureau  of^ surveys,  in  consultation  with  Maj.  C.  W.  Raymond,  U.  S.  Army, 
C!orps  of  Engineers,  in  charge  of  the  Government  work,  to  consider  what  city  ])iers 
should  be  advanced,  and  how  and  when  the  work  ought  to  be  done  for  the  best  inter- 
ests of  the  city  and  the  permanent  improvement  of  the  harbor. 
Respectfully,  yours, 

Charles  Platt, 
Edwin  A.  Gaskill, 
W.  R.  Tucker, 
Joel  Cook, 
Wm.  D.  Winsor, 
Geo.  S.  Webster, 
Edwin  S.  Cramp. 

TiiK  Select  and  Common  Councils  of  the  City  of  Philadelphia. 
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United  States  Engineer  Office, 
Philadelphia f  Pa.j  Xovember  13 j  1S9S, 

Dear  Sir  :  I  have  tho  honor  to  acknowledge  the  receipt  of  a  copy  of  the  resolu- 
tion adopted  by  the  board  of  harbor  commissioners  on  the  9th  instant,  requesting 
me  to  report  to  the  board  '^  what  action  is  now  necessary  and  desirable  on  the  part 
of  the  city  of  Philadelphia  to  supplement  at  this  time  the  work  of  the  Government 
for  the  improvement  of  the  harbor."  I  reply,  I  beg  leave  to  submit  the  following 
remarks : 

The  work  now  in  rapid  progress  under  the  General  Government  consists  in  the 
removal  of  islands  and  shoals  to  permit  the  widening  of  Delaware  avenue  and  the 
extension  of  the  piers  along  the  water  front  of  the  city.  The  plan  adopted  by  Con- 
gress requires  the  extension  of  the  solid  filling  and  piers  during  tho  progress  of  the 
work  as  a  necessary  part  of  the  improvement.  Tho  work  was  undertaken  by  Con- 
gress upon  tho  petition  of  tho  city  councils  and  the  leading  commercial  bodies,  and 
with  the  distinct  understanding  that  the  city  and  tho  riparian  owners  might  be 
relietl  upon  for  the  reconstruction  of  the  water  front. 

The  new  harbor  lines  have  been  established  from  Moore  street  to  Otis  street,  and 
they  will  doubtless  be  soon  extended  about  3  miles  further  up  the  river.  These  lines 
are  established  subject  to  the  condition  that  wharves  shall  only  be  extended  to  them 
at  such  times  and  places  as  may  be  approved  by  the  Secretary  of  War. 

As  regards  possible  constructions  along  the  Philadelphia  water  front,  the  present 
situation  is  ns  follows : 

1.  The  construction  of  bulkheads  along  the  now  lino  from  Moore  street  to  Otis 
street  has  been  authorized  by  tho  War  Department  since  January  2,  1891. 

2.  The  construction  and  extension  of  piers  to  tho  new  line  from  Moore  street  to 
Queen  street  have  been  authorized  by  the  War  Department  since  December  12, 1892. 

3.  Before  the  end  of  next  month  the  islands  will  have  been  entirely  removed  to  a 
minimum  depth  of  18  feet  below  mean  high  water,  and  the  advance  of  x)iers  as  far 
north  OS  Walnut  street  will  doubtless  then  be  authorized. 

4.  The  wooden  dikes  north  of  Smiths  Island  can  not  now  bo  removed,  as  one  of 
them  is  temporarily  occupied  by  electric  cables  employed  for  the  telegraph  and  tel- 
ephone service  of  the  city.  The  dikes  will  be  removed  next  spring,  and  pier  con- 
struction will  doubtless  then  bo  authorized  as  far  north  as  Otis  street. 

As  shown  by  this  statement,  more  or  less  work  of  construction  on  the  water  front 
has  been  authorized  by  the  War  Department  for  a  period  of  nearly  three  years,  yet 
absolutely  nothing  has  been  accomplished  on  the  Philadelphia  side  of  the  harbor. 
On  the  Camden  side  about  650  feet  of  bulkhead  have  been  constructed  and  one 
wharf  has  been  extended  to  tho  new  line. 

Up  to  the  present  timo  the  advance  of  piers  and  bulkheads  along  the  Philadelphia 
front,  although  desirable,  has  not  been  considered  immediately  necessary,  the  ctian- 
nel  volume  not  having  been  unduly  increased  by  the  work  of  excavation.  I  con- 
sider it  now  desirable  and  necessary  to  commence  the  work  of  bulkhead  construc- 
tion without  delay,  and,  if  possible,  advance  some  of  the  piers.  If  tho  piers  owned 
hy  the  city  at  the  foot  of  Dock  and  (.'hestnut  streets  could  be  extended  to  the  new 
line  (the  first  immediately  and  tho  second  next  spring)  it  would  bo  of  very  great 
assistance  in  the  improvement  of  the  liarbor. 

I  will  not  attempt  to  explain  in  detail  the  reasons  upon  which  these  recommenda- 
tions are  based,  my  views  having  been  frequently  submitted  to  the  board*  in  verbal 
statements  and  written  reports.  I  will  only  say  that  tlie  work  of  excavation  must 
and  will  advance  rapidly,  and  unless  the  construction  of  piers  and  bulkheads  makes 
corresponding  progress  a  serious  increase  of  tho  rate  of  shoaling  in  the  docks  must 
be  anticipated.  Attention  is  invited  to  section  5  of  tho  act  of  July  13,  1892,  which 
prohibits  tho  expenditure  of  money  for  dredging  inside  of  harbor  lines  duly  estab- 
lished. From  this  it  will  bo  seen  that  no  deposit  along  the  water  front  can  be 
removed  by  the  General  Government,  and  the  importance  of  advancing  the  piers  to 
prevent  such  deposits  is  evident. 

It  is  not  my  desire  to  find  fault  with  the  city  or  the  riparian  owners  for  having 

Postponed  action  in  this  matter,  for  1  am  aware  of  tho  practical  diffi<'ulties  which 
avo  been  encountered,  and  also  of  the  serious  financial  depression  during  the  past 
season. 

Further  delay,  however,  would  in  my  opinion  be  very  unfortunate.  Congress  has 
already  appropriated  $1,541,000  for  tliis  improvement,  and  the  work  is  progressing 
in  the  most  rapid  and  satisfactory  manner.  Further  appropriations  will  soon  be 
necessary  if  the  work  is  to  go  on ;  but  unless  immediate  ju-tion  is  taken  by  tho  city, 
it  may  be  considered  best  for  the  Government  to  suspend  operations  until  reasona- 
ble x>rogre8S  in  tho  reconstruction  of  the  water  front  is  assured. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
MajoVj  Corps  of  J'Jngine(T8,  Cottsultinrj  Engineer, 
Mr.  Charlks  Platt, 

President  Board  of  Harbor  Commissioners  for  the  city  of  Philadelphia^  Pa. 
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IXCLOSUKE   ]{. 

Whoreaa  Maj.  C.  W.  Raymond,  U.  S.  Army,  in  charce  of  the  improvement  of  the 
Philadelphia  harbor,  in  a  communication  addressed  to  the  hoard  of  harbor  commis- 
sioners under  date  of  November  13,  1893,  says,  "  I  consider  it  now  desirable  and 
necessjiry  to  commence  the  work  of  bulkhead  construction  without  delay,  and,  if 
possible,  advanccKomeof  the  piers,"  andalso  that  " further  delay  would,  however,  in 
my  opinion  be  very  unfortunate.  Congress  has  already  appropriated  $1,541,000  for 
this  improvement,  and  the  work  is  progressing  in  the  most  rapid  and  satisfactory  man- 
ner. Further  appropriations  will  soon  be  necessary  if  the  work  is  to  go  on,  but 
unless  immediate  action  is  taken  by  the  city  it  may  lie  consitlered  best  for  the  Gov- 
ernment to  suspend  operations  until  reasonable  progress  in  the  reconstruction  of  the 
water  front  is  assured :"  Therefore,  uo  it 

Jiesolvviff  That  the  joint  executive  committee  on  the  improvement  of  the  harbor, 
representing  the  Philadelphia  Board  of  Trade,  Commercial  Exchange  of  Philadel- 
phia, Philadelpliia  Maritime  Exchange,  Philadelphia  Drug  Exchange.  Grocers  and 
Importers*  Exchange,  Vessel  Owners  and  Captains*  Association,  Board  of  Port 
Wardens  and  Manufacturers*  Club,  earnestly  petitions  the  mayor  and  city  councils 
to  take  such  action  as  will  provide  for  the  physical  widening  of  Delaware  avenue, 
the  construction  of  a  bulkhead  on  the  Delaware  River  along  the  new  bulkhead  line, 
and  the  extension  of  such  piers  belonging  to  the  city  as  may  be  agreed  upon  on 
consultation  between  Maj.  C.  W.  Raymond  and  the  dexiartmcut  of  public  works, 
bureau  of  surveys. 


IXt LOSUKE   C. 
DErAUTMENT   OF   PUBLIC   WORKS,  BlREAU   OF   SURVEYS, 

Philadelphiaj  June  ^S,  1S04. 

Dear  Sir:  In  reply  to  your  letter  of  June  11,  1894,  in  which  you  request  a  state- 
ment of  the  work  done  in  this  bureau  upon  the  plans  for  piers  and  bulkheads  upon 
the  Delaware  River  front  of  the  city  of  Philadelphia,  I  would  state  that  plans  show- 
ing existing  wharf  properties,  with  the  names  of  the  owners,  have  been  prepared; 
also,  plans  at  the  present  time  are  being  prepared  for  extending  two  piers  on  the 
river  front  immediately  opposite  the  former  location  of  Smith  and  Windmill  islands. 

Meetings  have  been  held  at  the  oflSce  of  the  director  of  the  department  of  public 
works  with  Maj.  Raymond,  in  charge  of  the  Government  work,  and  also  with  the 
board  of  directors  of  city  trusts  in  reference  to  expenditures  along  the  Delaware 
River  front  in  the  city  proper  from  funds  available  in  the  Girard  estate,  and  it  is 
hoped  by  the  middle  of  July  that  final  arrangements  may  be  made  to  begin  the  con- 
struction of  at  least  two  piers. 

The  district  surveyors  have  been  at  work  for  several  months  upon  the  plans  for 
widening  Delaware  avenue  preparatory  to  the  construction  of  the  bulkhead.     All 
the  work  is  progressing  as  rapidly  as  possible. 
Yours,  truly, 

George  S.  Webster, 

Chief  Engineer » 

W^iLLiAM  R.  Tucker,  Esq., 

Secretary  Board  of  Harbor  Commissioners. 


INCLO.SITRE   D. 

Sir  :  I  have  the  honor  to  inform  you  that  the  Secretary  of  War,  under  date  of  Janu- 
ary 23,  1894,  authorized  the  construction  and  extension  of  piers,  on  or  after  May  1, , 
1894,  between  the  bulkhead  audpier-head  lines  along  the  Philadelphia  water  front, 
between  Moore  street  and  Otis  street  (Susquehanna  avenue;,  as  established  on  Janu- 
ary 20, 1891,  and  January  5,  1894,  subject  to  the  following  regulations,  which  are 
prescribed  under  the  provisions  of  section  12  of  the  act  of  September  19,  1890: 

1.  All  piers  hereafter  constructed  or  extended  must  extend  to  the  pier-head  line. 

2.  No  cribs  or  other  solid  structures  shall  bo  hereafter  constructed  between  the 
bulkhead  and  pier-head  lines  below  a  level  2  feet  above  mean  high  water. 

3.  In  the  construction  of  new  piers  or  the  extension  of  old  ones  the  pile  groups  sup- 
porting the  superstructure  shall  be  at  least  10  feet  apart. 

All  structures  hereafter  erected  between  the  bulkhead  and  pier-head  lines,  between 
Moore  street  and  Otis  street  (Susquehanna  avenue),  which  are  not  in  accordance 
with  these  regulations  will  bo  considered  in  violation  of  section  12  of  the  act  of  Sep- 
tember 19, 1890. 
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A  plan  showing  tho  picr-licad  nnd  bulkhead  Hues  from  Mooro  street  to  Otis  street 
(Susquehanna  avenue),  as  established  by  tho  Secretary  of  AVar,  within  which  con- 
Btructious  were  conditionally  authorized  by  tho  Secretary  of  War  on  January  23, 
1894,  and  a  written  description  of  the  same,  are  transmitted  herewith. 

I  respectfully  recommend  that  tho  board  of  harbor  commissioners  now  officially 
filethisplan,  with  the  accompanying  descriptions  and  conditions,  inthobureau  of  sur- 
veys, department  of  public  works,  in  accordance  with  the  provisions  of  section  2  of 
an  ordinance  of  city  councils  establishing  tho  revised  line  beyond  which  no  wharf  or 
pier  shall  extend,  and  tho  arbitrary  low-water  line  or  bulkhead  line  on  the  Delaware 
River,  in  front  of  the  city  of  Philadelphia,  approvetl  October  7,  1891. 
Very  re8i)ectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major y  Corps  of  Engineers. 


DESCRIPTION   OF   PIKiaiEAI)   LINE. 

beginning  at  a  point  in  the  pierhead  line,  established  by  tho  Secretary  of  War 
January  20,  1891,  750  feet  from  tho  west  side  of  Delaware  avenue  on  the  prolongation 
of  the  south  side  of  Poplar  street,  and  running  thence  to  a  point  on  tho  prolongation 
of  the  west  side  of  Shackamaxon  street,  and  distant  857  feet  from  the  north  side  of 
Delaware  avenue:  thence  to  a  point  on  tho  prolongation  of  the  west  side  of  Palmer 
street,  and  distant  777  feet  from  the  north  side  of  13each  street;  thenco  to  a  point 
1,370  feet  from  and  perpendicular  to  tho  north  side  of  Bath  street  at  a  point  55  feet 
westerly  from  the  west  side  of  Ann  street. 

DESCRIPTION    OF    BULKHEAD    LINE. 

Beginning  at  a  point  on  tho  prolcigation  of  tho  south  side  of  Vine  street,  and  dis- 
tant 150.75  feet  from  tlio  west  side  of  Delaware  avenue,  and  running  thenco  to  apoint 
242  feet  from  and  perpendicular  to  tho  west  side  of  Delaware  avenue  at  a  point  85 
feet  southerly  from  the  south  side  of  Fairmount  avenue;  thence  to  a  point  240  feet 
from  and  perpendicular  to  tho  north  side  of  Delaware  avenue  at  a  x)olnt  152  feet 
westerly  from  the  west  side  of  Shackamaxon  street;  thenco  to  a  point  277  feet  from 
and  perpendicular  to  tho  north  side  of  Beach  street  at  a  point  66  feet  westerly  from 
the  west  side  of  Palmer  street;  thenco  to  a  point  335  feet  from  and  perpendicular  to 
tho  west  side  of  Beach  street  at  a  point  30  feet  southerly  from  the  south  side  of  Plum 
street. 

C.  W.  Raymond, 
Major f  Corps  of  Engineers. 


MR.    PLATT   TO   DIRECTOR   WINDRIM. 

Dear  Sir  :  In  compliance  with  a  resolution  ol  the  board  of  harbor  commissioners, 
adopted  at  a  meeting  held  on  tho  16th  instant,  and  in  accordance  with  an  order  of 
city  councils,  approved  October  7,  1891,  under  tho  provisions  of  an  act  of  assembly 
of  Juno  8,  1891,  I  have  the  honor  of  transmitting  you  herewith  copy  of  a  communi- 
cation from  Maj.  C.  AV.  Raymond,  Corps  of  Engineers,  U.  S.  Army,  dated  February 
2,  1894,  which,  under  theauthority  of  tho  Secretary  of  AVar,  authorizes  the  construc- 
tion and  extension  of  piers,  on  and  after  May  1,  1894,  between  bulkhead  and  pier- 
head lines  along  the  Philadelphia  water  front,  between  Mooro  street  and  Otis  street 
(Susquehanna  avenue),  as  established  January  20,  1891,  and  January  5,  1894,  under 
certain  restrictions  as  to  method  and  character  of  construction  therein  prescribed. 

Attention  is  invited  to  ihe  changes  made  in  tho  bulkhead  lino  above  Vine  street 
and  the  pier-head  line  above  Poplar  street,  which  are  shown  upon  a  plan  accompa- 
nying this  and  recited  in  an  official  description  by  Maj.  Raymond,  copy  of  which  i% 
also  transmitted. 

Will  you  kindly  direct  tho  filing  of  the  accompanying  plan  of  said  harbor  lines 
and  description  of  same  in  the  bureau  of  surveys,  in  accordance  with  the  ordinance 
referred  to  above  ? 

I  have  the  honor  to  be,  your  obedient  servant, 

CiiAS.  Platt, 

President. 
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IMPROVEMENT  OF  SCHUYLKILL  RIVTER,  PENNSYLVANIA. 

Tliis  river,  between  its  month  and  Gibson  Point,  in  its  unimproved 
condition,  earrietl  a  channel  over  the  bar  directly  at  its  mouth  with  a 
de£)th  of  about  10  feet  at  mesin  low  water,  and  between  the  bar  and 
Gibson  Point  a  ruling  depth  of  about  16  feet. 

The  original  project  proposed  the  formation  of  a  channel  400  feet 
wide  and  24  feet  deep  at  mean  low  water  from  the  mouth  of  the  river 
to  Girard  Point,  a  distance  of  about  1  mile;  from  thence  to  Gibson 
Point,  a  farther  distance  of  about  3  miles,  a  channel  20  feet  deep  and 
250  feet  wide,  except  at  the  abrupt  bend  at  Yankee  Point,  where  the 
channel  width  was  to  be  increased  to  300  feet;  from  thence  to  Chestnut 
street  bridge,  Pliiladelphia,  a  distance  of  about  3  miles^  a  channel  of 
navigable  width  and  18  feet  deep  at  mean  low  water.  This  latter 
reach  of  river  has  required  no  other  improvement  than  the  removal  of 
about  1,000  cubic  yards  of  rock  near  Locust  and  South  streets. 

Tins  work  was  to  be  done,  entirely  by  dredging,  and  its  cost  was 
estimated  at  $485,000.  Although  the  work  has  been  considerably 
increased  by  shoaling,  it  can  bo  completed  at  a  total  cost  of  $485,750. 

The  results  of  a  large  part  of  the  work  executed  between  Girard 
Point  and  the  mouth  having  proved  to  be  temporary,  the  project  was 
modified  in  1892  so  as  to  provide  for  the  construction  of  dikes  on  the 
west  side  of  the  mouth  at  an  estimated  cost  of  $44^09.  The  estimated 
cost  of  the  whole  modified  project  is  $529,959. 

The  improvement  of  the  channel  of  the  Schuylkill  River  by  dredg- 
ing was  commenced  in  1870,  and  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1892,  about  1,410,000  cubic  yards  of  material  had  been 
removed,  of  which  about  550,000  cubic  yards  were  dredged  in  deepen- 
ing the  channel  near  the  mouth  between  the  Delaware  River  and 
Girard  Point,  a  distance  of  about  1  mile.  The  remaining  866,000  cubic 
yards  were  removed  from  between  Girard  Point  and  Gibson  Point,  a 
distance  of  about  3  miles.  A  dangerous  obstruction  to  navigation, 
consisting  of  about  400  cubic  yards  of  material,  was  also  removed  from 
the  channel  above  Penrose  Ferry  bridge. 

During  the  fiscal  year  ending  June  30,  1893,  two  earthen  dikes,  hav- 
ing an  aggregate  length  of  2,797  feet,  and  a  i>ile  dike  800  feet  in  length 
were  constructed  for  the  improvement  of  the  channel  at  the  mouth. 

Under  date  of  Noveml)er  17,  1892,  a  contract  was  entered  into  with 
the  American  Dredging  Com])any,  of  Philadelphia,  Pa.,  for  the  removal 
by  dredging  of  about  170,000  cubic  yards  of  material,  scow  measure- 
ment. Work  under  this  contract  was  completed  January  15,  1894,  by 
the  aggiegate  removal  of  181,081  cubic  yards  of  material,  of  which 
18,491  cubic  yards  were  compact  gravel,  clay,  and  bowlders.  During 
the  operations  of  dredging  in  the  vicinity  of  Gibson  Point,  nx^k  was 
developed  in  the  middle  of  the  cut,  about  100  feet  within  the  limits  of 
the  project,  with  18  feet  of  water  over  it.  This  has  been  buoyed  by  the 
U.  S.  Light- House  Establishment. 

Under  an  open  market  agreement,  dated  March  29, 1894,  with  Frank 
C.  Soiners,  of  Camden,  N.  J.,  7,285  cubic  yards  of  material,  at  10^  cents 
per  cubic  yard,  were  dredged  and  cast  up  to  repair  the  injuries  done  to 
the  dikes  by  the  storms  and  high  water  during  the  fall  and  winter  of 
1893,  at  a  total  cost  of  $845.42. 

Under  an  open  market  purchase  from  T.  W.  Perkins,  300  willows,  at 
8  cents  each,  were  planted  along  the  length  of  the  earthen  dike  for  its 
protection  and  preservation  at  a  total  cost  of  $24. 
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This  work  has  resulted  in  the  formation  of  a  channel  about  150  feet 
wide  and  from  18  to  21.4  feet  deep  at  mean  low  water  across  the  bar  at 
the  river's  mouth ;  a  channel  about  250  feet  wide  and  firom  20  to  24  feet 
deep  from  inside  the  bar  to  Gibson  Point,  except  at  Yankee  Point, 
where  the  width  is  300  feet.  Between  Gibson  Point  and  deep  water 
inside  the  bar  at  the  mouth  the  improved  channel  has  maintained  the 
depth  to  which  it  was  dredged.  An  examination  made  at  the  close  of 
the  i)ast  fiscal  year  shows  that  the  channel  at  the  mouth  has  deepened 
2  feet,  the  minimum  depth  being  21.4  feet  at  mean  low  water.  The  dis- 
tance across  the  bar  is  lessened  270  feet,  the  24-foot  curves  on  either 
side  having  approached  each  other. 

The  present  demands  of  commerce  limit  the  requirement  of  an 
improved  channel  to  that  part  of  the  river  lying  between  the  mouth 
and  Gibson  Point,  or  the  lower  4  miles  of  the  river.  At  Girard  Point 
are  located  large  grain  elevators  and  wharves.  At  Gibson  Point  and 
Point  Breeze,  which  are  near  each  other  and  closely  related  as  to  com- 
mercial requirements,  are  the  large  storage  tanks  and  wharves  of  the 
petroleum  oil  refineries.  The  interests  assembled  at  these  three  points 
cover  mainly  the  commerce  of  the  Schuylkill  liiver,  and  both  the  grain 
and  oil  trade  require  deep-draft  vessels  for  the  proper  and  economical 
transaction  of  their  business.  Channel  depths  should  exist  which  will 
permit  the  passage  of  vessels  drawing  24  feet  of  water  at  all  stages  of 
the  tide  between  the  mouth  of  the  river  and  Gibson  Point. 

The  dredged  channels  which  have  been  formed  elsewhere  than  at  the 
mouth  have  been  permanent,  and  if  by  regulating  works  at  the  mouth 
a  24-foot  channel  can  be  maintained,  it  is  believed  that  a  permanent 
channel  of  equal  depth  can  be  formed  by  dredging  in  the  reach  of  river 
between  the  mouth  and  Gibson  Point.  Until  such  a  channel  is  formed 
deep  draft  vessels  can  only  be  moved  at  high  water,  unless  they  lighter 
a  part  of  their  cargoes  over  the  outer  bar. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of 
eotry,  there  waa  collected  during  the  year  ending  December  31, 1893,  revenue  to  the 
amount  of  $9,899,284.58,  The  nearest  i<)rt  and  light-houses  are,  respectively.  Fort 
Mtfiiin  and  Schuylkill  Kiver  range  lights. 

APPROPRTATIOXS. 


Act  of— 


Act  of— 


June  11, 1870 $15,  000 

March  3, 1871 10,  000 

June  10,  1872 40,000 

March  3, 1873 40,  000 

Juno23,1874 20,000 

March  3,  1875 20,000 

August  14,  1876 20,  000 

Junol8,1878 30,000 

March3, 1879 25,000 

Juno  14,1880 40,000 


March  3,1881 $40,000 

August  2, 1882 25,  000 

Jul3  5, 1884 25,000 

August  5, 1886 18,  750 

August  11, 1888 25,  000 

September  19, 1890 45,  000 

July  13, 1892 46,250 


Total 485,000 


EXPEIXDITC'RKS. 

Total  to  Juno  30, 1894 $477, 884.  78 

Money  statemeyit, 

July  1, 1893,  balance  unexpended $31, 215.  41 

Jane  2k),  1894,  amount  expended  during  fiscal  year 24, 100. 19 

July  1, 1894,  balance  unexpended 7, 115. 22 
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{Amount  (cstiimited)  required  for  completion  of  existing  i)rqject $44, 959. 00 
Amountthat  can  be  profitably  expended  in  liscal  year  endiu<?  June  30, 1896    44,  959. 00 
Submitted  in  compliance  with  reciuirenients  of  sections  2  of  river  and 
harbor  acta  of  186G  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKKCIAL    STATISTICS. 


The  following  statements  of  the  foreign  and  domestic  commerce  of  the  Schuylkill? 
River  for  the  years  ending  December  31,  1892  and  1893,  have  been  compiled  from  the 
re^^urns  made  to  this  oflice  by  shippers,  consignees,  and  carriers: 

Freight  movement. 


Asphnlt  .. 
Clu-iiiicnls 
Cls 


i\\ 


i'Mlil 

Uay 

li-o 

Irdn  oro 

Luml>cr 

Marble 

Stone,  building 
Stone,  paving  . . 

Sand 

W<x.d 

Miseellaneons  . 


Total 


ARphalt  .. 
( 'IieiniealM 
Coal 


Articles. 


ARRIVING . 


DEPARTIXO. 


(Jrain 

Manure 

IVtndeuni  oil  and  produetH. 
MiMrellaueous 


1802. 

1893. 

(jroHs  tons. 

Value. 
$263.  600 

Gross  tons. 

Value. 

17.  (MO 

18,925 

^16.211 

3,280 

80,  916 

16, 614 

78.778 

6,018 

19, 864 

7.016 

13,012 

213, 164 

738,  876 

301,672 

1, 135. 052 

1,422 

11.  220 

162 

1,854 

170,  527 

329,  62(( 

90,040 

160.005 

56, 191 

147,129 

46,906 

08,593 

27,  891 

249,  386 

8,314 

102,130 

5,579 

161,582 
261,  882 

42,  420 

71.  579 

527,820 

13,  350 

44,875 

14,000 

70,000 

242.  8J0 

150,  973 

357, 377 

278. 532 

30,  828 

15'),  895 

1,858 

5,677 

13,  878 

287,  633 

42, 439 

1. 252, 530 

854,588 

2,  898, 457 

976,  902 

3, 039, 724 

2,  478 

74, 340 

2.  295 

80.325 

2, 345 

22,726 

5,  093 

14,279 

15,  555 

02.220 

392,  001 

0,  622,  98;j 

146,000 

2.900,000 

28,  327 

32,  615 

38, 425 

51,200 

811,536 

13,597,166 

1, 059,  .'»90 

13,.032.  i»40 

40,  520 

479,  626 

24, 202 

1, 019, 30« 

Total 1, 300,  Oy.')     23,  821, 009       1, 288, 412  '     17, 798^  724 


J'esnel  vtorement. 


(.'laHs. 


Steaniern 

Sailing;  veH.sclH 

liurgcs  and  eanul  boats 

Total 


181 

92.                    ' 

Number 
departing 
loaded,     i 

1 
1.076 

272 

1,108 

18' 

Number 

arriving 

loaded. 

782 

500 

3, 763 

5, 045 

^3. 

Nunibtr 

arriving 

loaded. 

Nnmbor 

departing 

loaded. 

610 
665 

2,870 

030 

231 

1,191 

4,  145 

2,456  i 

2,352 

G  4. 


IMPROVKMKXT  OF  ICK  HARBOR  AT  MAKCTS  HOOK,  PENNSYLVANIA. 

The  harbor  of  Marcus  IFook  is  situated  on  the  ri^lit  bank  of  the 
Delaware  lliver,  about  20  miles  below  Phihulelpliia.  Its  construction 
and  luainteiiaiice  as  an  ice  harbor  was  undertaken  by  the  General  Gov- 
ernment in  18CG. 
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Tho  work  accomplished  in  18S9  practically  carried  the  project  for  the 
improvement  of  this  harbor  to  completion.  The  harbor  in  its  present 
condition  consists  of  an  area  of  10  acres,  with  a  depth  of  from  18  to  25 
feet  at  mean  low  water  over  abont  7  J  acres,  and  from  18  to  12  feet  over 
the  remaining  2^  acres.  Within  this  area  are  seven  detached  ice  piers, 
consisting  of  stone  superstructnres  npon  timber  crib  snbstrnctures,  two 
landing  or  shore  piers  of  timber  with  crib  substrnctures  npon  pile  founda- 
tions, and  three  groups  of  mooring  piles  placed  between  the  detached  ice 
piers. 

The  four  upper  ice  piers  were  completed  in  1871,  and  during  the 
twenty-three  years  which  have  elapsed  the  wear  of  the  ice  upon  the 
upper  surfaces  of  the  timber  substructure,  which  is  but  slightly  below 
the  plane  of  mean  low  water,  will  necessitate,  in  the  near  future,  repairs 
to  this  worn  part  of  the  substructure. 

It  is  also  probable  that  dredging  will  have  to  be  resorted  to  at  inter- 
vals to  maintain  the  requisite  depth  of  the  water  in  the  harbor. 

During  the  fiscal  year  ending  June  30,  1893,  two  landing  piers  w ere 
repaired,  seven  groups  of  mooring  piles  were  established  to  replace  those 
which  had  decayed,  and  one  group  was  repaired. 

Under  an  open  market  agreement,  dated  December  21,  1893,  with 
I.  II.  Hathaway  &  Co.,  the  two  landing  piers  were  repaired  and  one  group 
of  mooring  piles  was  placed  in  the  harbor,  at  a  total  cost  of  $416.99. 

The  funds  now  available  are  considered  sufficient  for  all  probable 
necessities. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  tho  nearer 
port  of  entry,  tho  coHections  during  the  year  ending  December  31, 1893,  amounting 
to  $9,899,284  58.  Tho  nearest  fort  and  light-house  are,  respectively,  Fort  Mifflin 
and  Christiana  Light. 

APPROPRIATIONS. 


Act  of- 


;  Act  of— 


June  23, 1866 $5,000 

March  2, 1867 94,000 

January  14, 1880 35,000 

March  3, 1881 30,000 

August  2, 1882 15,000 


August  5, 1886 $15, 000 

Augii  8t  11 , 1 888 15, 000 

September  19, 1890 5,  000 

Total 214,000 


EXPENDITURES. 

Total  to  June  30,  1894 $211,052.61 

Money  statement. 

July  1,  1893,  balance  unexpended $3,  364. 38 

June  30,  1894,  amount  expended  during  iiscal  year 416.  99 

July  1,  1894,  balance  unexpended 2, 947. 39 


ICE  HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The  act  of  Auffusst  2,  1882,  contained  an  appropriation  of  $25,000 
for  "ice  harbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken 
piers  in  channel  back  of  Reedy  Island,  Delaware."  The  sum  of  $3,700 
was  expended  in  1883  in  removing  the  sunken  piers  at  Keedy  Island, 
and  $5,003.07  has  since  been  expended  in  surveys,  examinations,  and 
office  expenses. 
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Several  plans  for  the  formation  of  an  ice  harbor  in  the  vicinity  of 
Listen  Point  have  been  proposed,  but  the  difflcolties  connected  with 
the  problem  have  been  such  that  a  satisfactory  solution  has  not 
yet  been  reached.  Those  who  have  studied  the  question  are  unani- 
mous in  the  opinion  that  if  such  an  ice  harbor  is  built  it  should  be 
located  in  the  reach  of  river  between  Eeedy  Island  and  Bombay 
Hook  Point.  This  part  of  the  river  contains  two  localities,  viz.  Baker 
Shoal  and  Duck  Creek  Flats,  the  improvement  of  which  is  provided 
for  in  the  project  for  the  permanent  improvement  of  the  Delaware 
Eiver  between  Philadelphia  and  the  sea,  by  the  construction  of  over 
11  miles  of  dikes.  The  changes  which  would  be  induced  in  the  regi- 
men of  this  part  of  the  river  by  such  extensive  constructions  would 
render  the  prior  location  of  an  ice  harbor  very  hazardous. 

The  greatest  need  of  commerce  on  the  Delaware  River  is  an  improved 
ship  channel  between  the  port  of  Philadelphia  and  the  sea,  and  until 
this  shall  have  been  carried  further  toward  accomplishment,  expendi- 
tures can  be  applied  with  more  advantage  to  channel  improvements 
than  to  ice-harbor  construction. 

The  cost  of  an  adequate  ice  harbor  in  the  vicinity  of  Listen  Point 
would  probably  be  from  $400,000  to  $600,000,  and  after  other  require- 
ments of  commerce  have  been  met  such  an  ice  harbor  would  be  a 
desirable  adjunct. 

APPROPRIATIONS. 

Act  of  August  2,  1882 $25,000 

EXPENDITURKS. 

Total  to  June  30, 1894 $8,763.07 

Money  statement. 

July  1, 1893,  balance  unexpended $16, 236. 93 

July  1, 1894,  balance  unexpended 16, 236. 93 


G  6. 

CONSTRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY.  NEAR  LEWES,  DEL- 
AWARE. 

The  construction  of  this  pier  was  commenced  in  1871  under  an 
appropriation  of  $225,000  made  in  the  river  and  harbor  act  of  July  15, 
1870.  By  the  conditions  of  this  act  the  Junction  and  Breakwater  Rail- 
road Company,  having  the  terminus  of  its  line  in  the  vicinity  of  the 
pier,  was  permitted  '^to  extend  their  railroad  upon  and  over  said  pier, 
and  to  freely  use  said  pier  in  connection  with  their  said  road,  subject 
to  such  regulations  and  charges  for  maintenance  and  repairs  as  the 
Secretary  of  War  may  adopt."  The  pier  wa/ completed  in  1880,  and 
exi)enditures  since  that  date  have  been  applied  to  the  repair  and 
maintenance  of  the  structure.  The  railroad  company  has  not  yet  exer- 
cised its  privilege  of  occupying  the  pier. 

In  1888  and  1889  the  pier  was  injured  by  the  collision  of  vessels 
which  had  been  driven  from  their  moorings  behind  the  adjacent  break- 
water by  severe  storms.  About  VIO  linear  feet  of  the  pier  was  wrecked 
by  these  collisions,  involving  the  destruction  of  17  of  the  wrought-iron 
screw  piles  and  their  attachments. 
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The  pier  was  thoroughly  repaired  in  1891  at  a  cost  of  $7,033.  These 
repairs  are  described  in  detail  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  p.  1074.  There  were  no  operations  during  the  past 
fiscal  year. 

The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act  of 
July  15, 1870,  has  never  been  exercised,  and  doubtless  never  will  be, 
as  the  pier  has  not  sufficient  strength  to  safely  support  the  weight  ot 
modem  freight  engines.  It  is  therefore  impossible  to  obtain  any  assist- 
ance from  the  railroad  company  in  maintaining  and  repairing  the 
structure.  It  is  suggested  that  this  right,  having  been  waived  for  a 
X)eriod  of  thirteen  years,  be  now  revoked  by  Congress. 

A  large  part  of  the  timber  superstructure  is  now  greatly  impaired 
by  natural  decay.  The  covering  and  some  of  the  timbers  are  in  a  dan- 
gerous condition,  and  if  the  pier  is  to  be  maintained  by  the  United 
States  and  used,  as  heretofore,  for  the  general  benefit  of  commerce,  it 
should  be  thoroughly  repaired  as  a  matter  of  public  safety.  The  cost 
of  such  repairs  will  not  exceed  $G,300. 

The  pier  is  of  great  use  for  the  purposes  of  the  engineer,  lighthouse, 
and  quarantine  services.  It  is  of  very  great  value  to  vessels  frequent- 
ing the  breakwater  harbor,  especially  in  exceptional  seasons  like  the 
winter  of  1892-^93,  when  the  harbor  was  packed  with  floating  ice,  render- 
ing the  anchorage  dangerous.  At  such  times  vessels  eagerly  seek  the 
shelter  and  protection  of  the  ])ier. 

*  During  the  ice  i)eriod  of  the  winter  of  1892-'93  the  pier  suffered  some 
injuries  from  ice  or  vessels.  The  cluster  piles  at  the  pier  head  were 
broken  and  five  fender  piles  were  torn  out.  The  repair  of  these  injuries 
is  estimated  to  cost  about  8050. 

Tlie  need  of  clear  regulations  governing  the  use  of  this  pier  and  the 
neighboring  anchorage,  under  the  shelter  of  the  Delaware  Breakwater, 
became  very  apparent  in  the  winter  of  1892-'93  during  the  season  of 
ice  and  storms,  when  the  harbor  was  crowded  with  shipping.  Such 
regulations  would  be  useless  unless  some  representative  of  the  Govern- 
ment is  present  with  authority  to  enforce  them.  Legislation  providing 
for  the  establishment  of  such  regulations,  with  penalties  for  their 
enforcement,  and  the  appointment  of  a  harbor  master,  is  respectfully 
recommended.  By  the  appointment  of  one  of  the  agents  of  the  mari- 
time exchange  living  on  the  breakwater  a  suitable  person  to  fill  this 
position  can  be  obtained  at  very  moderate  cost.  Since  his  services 
will  only  be  occasionally  required,  a  compensation  not  to  exceed  $20 
per  month  is  considered  suflBcient.  A  watchnmn  at  the  pier  to  protect 
the  Government  property  is  necessary,  and  has  heretofore  been  main- 
tained at  a  cost  of  $10  per  month.  A  small  sum  should  also  be  kept 
on  hand  for  urgent  re])airs  of  unexpected  injuries.  For  this  purpose 
$500  per  year  is  considered  sufficient. 

In  accordance  with  above  recommendations,  the  following-  estimate  of 
funds  required  during  the  next  fiscal  year  is  respectfully  submitted : 

Repairs  of  siiperstrnctnro $6,  300 

Bepairs  of  fender  piles 650 

Urgent  repairs  of  unexpected  injuries 500 

Pay  of  harbor  master 240 

Pay  of  watchman 120 

Total : 7,810 

This  pier  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wiluiington,  where  tho  amount  of  revenue  collected  during  the  year  ending  Decem- 
ber 31,  1893,  was  $12,686.  The  nearest  fort  and  light-house  arc,  respectively,  Fort 
Delaware  and  tho  Delaware  Breakwater  Lijrht. 
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APPKOPRIATIONS. 

Act  of —  •   I  Act  of — 


July  15, 1870 $225,000 

Juno  23, 1874 10,000 

March  3, 1875 25,000 

March  3, 1875 15,000 

August  14, 1876 30,000 

J  u  no  18, 1878 20, 000 

March  3, 1879 10, 500 


Juno  14, 1880 $10,000 

March  3, 1881 10,000 

August  2, 1882 13,000 

April  4, 1890 10, 000 

Total 378,500 


EXPKXI>ITURES. 

Total  to  June  30, 1894 : $378,000 

Money  s  ta  tern  en  t. 

Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 1896    $7, 810. 00 
Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


G7. 

IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

The  Delaware  Breakwater  in  its  present  couditioh  consists  of  two 
detached  structures  of  random  stone  rising  about  13^  feet  above  high 
water,  called,  respectively,  the  breakwater  and  the  ice  breaker.  These 
structures  were  formerly  separated  by  a  gap  about  1,350  feet  in  length. 

The  present  project  for  the  improvement  contemplates  the  closing  of 
the  gap  by  the  construction  of  a  connecting  breakwater.  The  project 
as  originally  adopted  in  1882  provided  for  a  substructure  of  random 
stone  having  its  upper  surface  12  feet  below  mean  low  w^ater,  with  a 
superstructure  formed  of  concrete  in  place.  The  project  was  modified 
in  1890  by  establishing  the  level  of  the  upper  surface  of  the  substruc- 
ture at  15  feet  below  mean  low  water,  and  i)roviding  for  the  construc- 
tion of  the  superstructure  of  concrete  blocks.  It  was  again  modified 
in  1891,  and  now  provides  for  the  closing  of  the  gap  by  the  deposition 
of  random  stone,  so  as  to  raise  the  structure  to  a  height  of  14  feet 
above  the  plane  of  low  water,  with  a  width  at  top  of  20  feet;  the  width 
at  low  water  to  be  40  feet  and  the  slopes  below  this  i)lane  to  be  such  as 
may  be  formed  by  the  action  of  the  sea ;  between  low  water  and  the  top, 
the  slopes  to  be  about  Ion  0.7,  formedby  heavy  stoneiaid  in  position. 

During  the  fiscal  year  endhig  June  30,  1893,  18,74G^//o  tons  of  stone 
were  deposited  in  the  gap.  By  this  w^ork  the  structure  in  the  gap  was 
raised  to  low  water  over  its  full  length. 

The  total  quantity  of  stone  deposited  under  the  present  project  is 
154,481  gross  tons. 

The  stone  placed  in  the  work  during  the  last  three  fiscal  years  was 
deposited  over  a  width  of  40  feet,  measured  transversely  to  the  axis  of 
the  g{ip  between  established  lines  so  as  to  bring  the  structure  to  the 
level  of  low  w  ater  over  the  entire  area  and  permit  the  slopes  to  be 
formed  naturally  under  the  action  of  the  sea. 

An  examination  made  during  the  past  fiscal  year  shows  that  there 
has  been  very  little  settlement  of  the  mass;  that  the  sea  face  has 
assumed  an  average  slope  of  1 :1.73,  and  the  harbor  face  an  average 
of  1:1.27. 
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Should  funds  become  available  it  is  proposed  to  apply  them  to  the 
construction  of  the  superstructure  and  the  streng^theuing  of  the  slopes 
if  necessary. 

The  increase  in  the  dimensions  of  vessels  since  the  present  harbor 
was  designed  in  1822,  and  the  shoaling  which  has  ensued  behind  the 
breakwater,  render  the  harbor  in  its  present  condition  inadequate  to 
the  requirements  of  commerce.  Upon  the  completion  of  the  present 
project  of  closing  the  gap,  additional  anchorage  areji  will  be  added  to 
the  harbor,  and  it  is  probable  that  the  shoaling  will  cease  and  the 
anchorage  be  deepened. 

Under  favorable  conditions  the  work  can  be  comi)leted  in  a  single 
working  season.  Its  immediate  completion  is  urgently  necessary  since 
the  substructure  in  its  presemt  condition  is  a  serious  danger  to  navi- 
gation, being  invisible  at  the  higher  stages  of  the  tide.  Two  vessels 
have  been  totally  wrecked  upon  it  and  several  others  have  been  severely 
injured.  It  has  been  found  impossible  to  mark  it  in  such  way  as  to 
insure  the  safety  of  coasting  vessels.  The  appropriation  of  the  whole 
amount  necessary  for  the  comjiletion  of  the  work  is  therefore  recom- 
mended. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  through  telegraph  cables  between  the  mainland  and 
their  station  are  in  connection  with  the  shipping  of  the  harbor.  The 
reports  of  the  maritime  exchange  ^ate  that  during  the  year  1893 
2,397  vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft, 
anchored  under  the  protection  of  the  breakwater. 

This  work  is  situated  in  the  coUection  district  of  Dclawari\  Wilmington  is  the 
nearest  port  of  entry,  at*which  the  revenue  ooHectod  durin;?  the  .year  ending  Decem- 
ber 31,  1893,  was  $12,GS6.  Fort  Delaware  is  the  nearest  fort  and  the  Breakwater 
Light  the  nearest  litfht-house. 

AI»PK<)PHIATIONS. 


Act  of — 

May  7,  1822 $22,700.00 

May  23,  1828 250,  000.  00 

April  23, 1830 162,000.00 

March  2,  1831 208,000.00 

July  3,  1832 270,000.00 

March  3, 1833 270,  000. 00 

June  28, 1831 270,  000. 00 

March  3,  1835 100,000.00 

July  2, 1836 100,  000. 00 

July  4,  1836  (survey) 1,  000.  00 

March  3,  1837  .....' 111,000.00 

July  7,  1838 150,000.00 


Act  of— 

August  30,  1852 $30,  000. 00 

Juno  23,  1866 107.910.00 

March  2,  1867 109,  493.  70 

August  2,  1882 125.  000.  00 

July  5,  18^4 75,000.00 

August  5,  1886 56,  250. 00 

Angust  1 1 ,  1888 100,  000. 00 

September  19,  1890  ....  80,  000. 00 

July  13,  1892 50,000.00 


Total 2,678,353.70 


Total  amount  appropriated  under  present  project  to  June  30,  1891 $^186,  250. 00 

EXPENDITIKKS. 

Total  to  June  30,  1894 $2, 678, 301. 14 

Total  under  preseit  project  to  J  une  30,  1894 486, 197.  44 


Money  statement. 


July  1,  1893,  balance  unexpended  ....   

Juno  30,  1894,  amount  expended  during  fiscal  year 

July  1,  1894,  balance  unexpended 


$162. 44 
109.88 


52.56 


'Amount  (estimated)  required  for  completion  of  existing  project 270, 000. 00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending. J  une  30, 1896  270,000.00 
I  Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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G  8.. 

IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

Tlie  Rancocas  River  discharges  into  the  Delaware  River  at  a  point 
opposite  the  northern  limits  of  the  city  of  Philadelphia  and  about  12 
miles  above  the  foot  of  Market  street.  The  project  for  its  improvement 
was  made  in  1881,  and  proposed  the  formation  of  a  channel  from  150  to 
200  feet  wide  with  a  low- water  depth  of  6  feet  from  its  mouth  to  Cen- 
terton,  a  distance  of  about  7J  miles,  and  from  tlience  to  Mount  Holly, 
a  5-foot  low-water  channel.  The  estimated  cost  of  the  improvement 
was  $81,236. 

Between  1881  and  1884,  $20,000  was  expended  in  the  improvement  of 
Coats  Bar,  the  most  serious  obstruction  on  the  lower  river.  In  1891 
and  1892,  $10,000  was  expended  in  the  formation  of  a  channel  6  feet 
deep  at  mean  low  water  and  about  100  feet  wide  at  localities  betwee.n 
the  mouth  and  Centerton;  in  the  removal  of  three  wrecks  lying  between 
the  railroad  bridge  at  Delanco  and  the  junction  of  the  Lumberton  and 
Mount  Holly  branches  of  the  river;  and  in  the  formation  of  a  channel 
25  feet  wide  and  4  feet  deep  at  mean  low  water  through  the  shoal  areas 
between  Centerton  and  Mount  Holly,  1^.  J. 

During  the  fiscal  year  ending  June  30,  1893,  19,930  cubic  yards  of 
material  were  removed  from  the  channel  by  dredging. 

At  the  close  of  the  fiscal  year  ending  June  30, 1893,  the  condition  of  this 
Iniproveraent  was  as  follows:  A  low- water  channel  100  feet  wide  and  C 
feet  deep  had  been  formed  through  the  shoal  areas  between  the  mouth 
of  the  river  and  Centerton.    In  this  channel  there  has  been  some  shoal- 

m 

ing,  but  the  dimensions  appear  to  be  sufficient  for  the  i>resent  necessi- 
ties of  navigation.  A  low- water  channel  50  feet  wide  and  5  feet  deep 
had  been  formed  above  Centerton  for  a  distance  of  about  three-fourths 
of  a  mile,  and  a  low-water  channel  25  feet  wide  and  4  feet  deep  from 
thence  to  Mount  Holly.  The  upper  part  of  this  channel  has  shoaled, 
so  that  its  average  depth  is  now  about  3  feet.  By  this  work  about  three- 
sevenths  of  the  projected  improvement  has  been  completed. 

No  work  was  in  progress  during  the  past  fiscal  year,  the  expenditures 
being  confined  to  office  expenses. 

ITiis  work  is  situated  in  the  coUection  district  of  Burlington,  N.  J.,  wliich  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December  31,  1893.  The  nearest  fort  is  Fort  Mitflin,  and  the  Horseshoe  Lights  are 
the  nearest  light-houses. 

ArPKOlMtlATIONS. 

Act  of — 

March  3, 1881 $10,000.00 

August  2, 1882 10,000.00 

September  19,  1890 10,000.00 

July  13,1892 5,000.00 

Total 35,000.00 

EXPKXDITrUES. 

Total  to  J uue  30,  1891 $34, 860. 32 

Carried  to  the  surplus  fund  in  July,  1890 .• 100. 09 

Money  staiement, 

July  1, 1893,  balance  unexpended $151.  78 

June  30,  1894,  amount  expended  during  hscal  year 115. 19 

July  1, 1894,  balance  unexpended 39. 59 
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'Amoant  (estimated)  required  for  completion  of  existing  project $46,000.00 

Amountthatcanbeprofitablyexpendediniiscalyearendiiig  June 30, 1896    12,  000.00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

I 

Arrivals  and  departures  of  vessels  for  the  years  ending  Decmiber  31  j  1892  and  1893, 


Kind  of  vessels. 


Steamers 

Sailing  veMsels 

Barges 

Canal  boats... 

Total . . . 


Arrivals. 


Departures. 


1892. 


1893. 


1892. 


No. 

490 
1,820 

971 
1,648 


Ton$. 
101.587 
95,677 
154,  730 
128,962 


No. 

550 

1,600 

1,030 

1,260 


Tons. 

77,000 

76,000 

257,  .WO 

151,  200 


Xo. 

490 
1,820 

971 
1,648 


Ton*. 
101, 587 

95,677 
154,  730 
128,962 


4, 920  ;    480,  956     4, 440  .     561, 700 


4,929 


480.956 


1893. 


No. 

550 

1,600 

1,030 

1,260 


Tons. 

77,000 

76,000 

257,500 

151, 200 


4,440  !      561,700 


Freight  statement. 


1892. 


1893. 


Chemicals 
Coal 


Artioles. 


ARRIVINO. 


Gross  tons.      Value.     Gross  tons. 


Value. 


Lime 

Lumber 

Manure 

General  merchandise 


2,520 
15,370 

4,500 

1,133 
24.000 

5,650 


$75,600 
61,480 
18,  750 
15,450  '• 
18,000  I 

339,000  i 


Total 


53,173  I     528,280 


5,700 

$42,7i>0 

15,000 

52,500 

9,000 

27,000 

825 

12.000 

30.000 

4.^000 

12,000 

600.090 

72, 525 

779,250 

Chemicals 

Homing  sand 

Prodnrc 

Cannc<l  go<MlH 

General  merchandise 


DKPAUTL\(J. 


Total 


1,500 

45.000 

138.600 

210, 000 

3,000 

180,000 

1,5U0 

60,000 

6,760 

234,000 

90,000 

2,700 

833 

8,500 


151.360  ;     729,000 


102, 033 


135,000 

126,  000 

45.000 

340,000 

646,000 


G  g. 

IMPKOVEMKNT  OF  ALLOWAY  CKEEK,  NEW  JERSEY. 

The  river  and  harbor  act  of  September  10,  1890,  contained  an  appro- 
priation of  $0,000  for  the  iinproveinent  of  Alloway  Creek,  New  Jersey. 
This  was  the  lir.st  appropriation  made  for  tlie  work. 

Alloway  Creek  discharges  into  the  Delaware  lliver  at  a  point  7  miles 
below  Fort  Delaware.  Before  improvement  its  channel  had  a  natural 
mean  low-water  depth  of  more  than  0  feet,  extending  3^  miles  above  its 
mouth.  Between  this  point  and  (Juinton,  a  distance  of  OJ  miles,  there 
were  nine  bars,  with  minimnm  depths  at  mean  low  water  of  from  1.3  to  4 
feet. 

Tlie  project  for  its  improvement  was  based  upon  a  survey  made  in 
1889,  and  proposed  the  improvement  of  the  stream  between  Quinton, 
N.  J.,  and  its  mouth,  a  distance  of  10.^  miles,  by  the  formation  by  dredg- 
ing of  a  channel  G  feet  deep  at  mean  low  water  and  GO  feet  wide  fcom 
Quinton  to  a  point  about  1,000  feet  above  the  Upper  Hancock  bridge; 
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from  thence  a  chaimel  of  tlie  same  de])tli  and  75  feet  wide  to  the  lower 
side  of  the  bar  at  the  Square.  At  a  locality  iu  the  creek  known  as  the 
Canal,  in  addition  to  obtaining-  a  channel  of  the  dimensions  abovenamed, 
the  width  of  the  stream  is  to  be  increased  to  about  150  feet  between  its 
low-water  lines.  At  the  Square  the  dredged  channel  is  to  be  supple- 
mented by  a  deflecting  dike  about  500  feet  in  length,  formed  of  the 
material  dredged  from  the  adjacent  bar,  with  its  channel  face  protected 
by  a  riprap  ot  stone.,,  The  estimated  cost  of  the  work  was  $25,000. 

During  the  years  1B9I  and  1892,  23,2;U  cubic  yards  of  material  were 
removed  by  dredging  from  the  shoal  areas  at  the  Square,  Canal,  and 
U])per  llancock  bridge,  at  a  cost  of  $4,182.12. 

During  the  ii seal  year  ending  June  30,  1803,  15,000  cubic  yards  of 
material  were  removed  from  the  shoal  areas  between  the  Square  and 
llancock  bridge  above  the  Canal,  and  just  below  Upper  Hancock  bridge. 

The  work  already  done  has  produced  channels  from  40  to  75  feet  wide 
and  0  feet  deep  at  mean  low  water  through  the  worst  bars  at  localities 
known  as  tlm  Square,  Canal,  and  Upi)er  Hancock  bridge,  whereby 
about  one-third  of  the  work  projected  has  been  accomplished  and  navi- 
gation much  improved. 

JSo  work  was  done  during  the  past  tiscal  year,  the  expenditures 
being  confined  to  olhce  expenses. 

This  work  is  sitiiatotl  in  the  coUoction  district  of  Bri<lgcton,  X.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenno  was  coUccted  during  the  year  ending 
Deeemher  81,  1893.  The  nearest  fort  is  Fort  Delaware,  and  the  Reedy  Island  Light 
is  the  nearest  light-house. 

ArPROI'llIATIONS. 

Act  of— 

8ei)teuiher  19,  1890 $6, 000. 00 

July  13,  1892 3, 000. 00 

Total 9,000.00 

KXPENDITrUKS. 

Total  to  .1  uue  30,  1894 $8, 929. 12 

Moneij  statcmoit. 

July  1, 1893,  balance  unoxpciuled $179. 00 

Juno  30,  1894,  amount  expended  during  fiscal  year 108. 12 

July  1, 1891.  l):ilanre  unexpended 70. 88 

{Amount  (estimated)  required  for  completion  of  cxistinj:  project 16, 000. 00 
Amount  that  can  he  profitably  (expended  in  liscal  year  ending  J  une  30, 1896    16, 000. 00 
Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 
harb<u'  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


rOMMKUriAL    STATISTICS. 

Arrlvah  ami  Cepartuirs  of  vcnaeU  for  the  ijcara  ending  December  .>!,  1S02  and  1S9S, 


Kiiul  of  vessels. 


Arrivals. 
1S92.  jso;j. 


Depart  111  OH. 
1892.  1893. 


Stoamors 

Sailiiij!  v('8.s<'Is. 

IJarpes 

Canal  boats  — 


Xo.       Tons.      Xo.        Tons.      Xo.      Tons.  '   Xo.        Ton*. 


.0       7,350 
4,000 


40 

70 


io,:)0o 


70     7,:i:)0  ,     70     7,3rH) 

40       4,000  I       40  I     4,000 

70    10,  r)00 

70  I  10.500 


70 
40 
70 


7,350 

4,000 

10,500 


Total j     180     21,8r>0       ISO     21,850       180     21,850       180       21,850 
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Coal 

Glass  Band 

Tin  plato 

Liiniuer 

Sodnosh 

OvsteralieUs.. 
AuTcliandiHO.. 
Miaccllancoi!» 

Total  . . . 


Freight  Htaiemcnt. 


ArticlcH. 


ARUIVIXG. 


i)i:i'.;i:.iN(;. 


Gla«fl 

Canned  poiwls 

Sliip  timltcr 

Grain  and  fann  pnMlucc 
MiHci'UanoouH •- 


Total 


1892.  189?.. 

(Jross  tons.     Value.      Gross  to::a.      Value. 


12, 000 
2,500 
1,564 
4,800 
525 
2,143 
7,500 
2, 100 


y  {,  Ml 


2. 480 

1,488 

250 

3,  :{48 


G  10. 


$40,000 

8, 500 

$28. 300 

3,700 

-  1,510 

2,  250 

110.  000 

1,800 

110.  OJO 

50,500 

'  3, 500 

36,  750 

15,000 

200 

12,000 

5,000 

2,500 

5,500 

225,  00() 

7,000 

20J,000 

47,  400 

2,000 

40, 033 

:%.  COO 

27,000 

440,  800 

150,000 

2,000 

120,  000 

40.».  000 

1,480 

100,000 

5.  OOt) 

200 

4.000 

75,000 

3,  340 

70,000 

1, 000 

5,000 

030.000 

8,020 

5^9,  000 

IMPKOVKMKNT  OF  SALE.M  RIVER,  NEW  JERSEY. 

Tliis  river  (ILscharftes  into  the  Delaware  Eiver  by  its  natural  inoiith 
about 4  miles  below  Fort  Delaware.  At  a  point  in  the  Delaware  Kiver, 
about  10  miles  above  the  natural  mouth  of  the  Salem  Eiver,  a  canal 
was  constructed  in  1872,  by  private  enterprise,  which  connects  with 
the  Salem  Kiver  at  the  point  of  its  nearest  approach  to  the  Delaware. 
Just  below  the  junction  of  this  canal  with  the  Salem  Kiver  a  dam  w^as 
built  dividing  the  stream  into  two  parttj;;  a  lower  part,  from  the  natural 
mouth  to  the  dam,  and  aii  upper  part,  from  the  mouth  of  tlie  canal 
to  the  headwaters  of  the  river.  These  parts  arc  now  essentially  two 
independent  streams. 

The  existing^  project,  which  provides  for  the  improvement  of  the 
Upper  Salem  Kiver,  was  adopted  in  1881 .  It  contemplated  the  removal 
of  a  shoal  near  Kiddle's  Landing,  over  which  there  was  a  depth  of 
from  3  to  5  feet  at  mean  low  water,  and  which  was  the  main  obstruc- 
tion between  the  head  of  the  canal  and  Course's  Landing.  The  esti- 
mated cost  was  $4,500. 

The  work  done  in  1881  and  1882  resulted  in  the  fcn^nation  of  a  chan- 
nel GO  feet  wide  and  from  0  to  7  feet  deep  at  mean  low  water  from  the 
head  of  the  canal  to  a  ])oint  about  200  feet  above  Kiddle's  Lan  ing, 
leaving  abont  700  feet  to  bo  improved  to  reach  deep  water  b:d{)\v 
Hoxie's  Landing.  It  was  then  fcmnd  that  since  the  original  examina- 
tion in  1878  the  shoals  had  largely  increased,  and  it  was  estimated  that 
from  $4,000  to  $0,000  would  be  required  for  the  completion  of  the 
improvement. 

The  sum  of  $1,500  was  <approi)riated  in  the  river  and  harbor  act  of 
1882  for  the  continujition  of  the  improvement,  but  the  smallness  of  the 
amount  rendered  the  pro])osals  for  dredging  excessive,  and  further 
work  having  been  postponed  the  remaining  balance  of  $1,490.GG  was 
passed  to  the  surplus  fund  in  1890.  Until  the  past  fiscal  year  no  work 
had  been  executed  m  the  Upper  Salem  h'iver  since  1882. 

During  the  fiscal  year  ending  June  30,  1893,  a  survey  was  made  of 
the  Upper  Salem  Kiver  between  the  canal  and  Hoxie's  Landing.     This 


858    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

survey  showed  that  since  1882  there  had  been  extensive  shoaling  in  the 
improved  channel  and  above  it.  In  the  improved  channel  the  low- 
water  depth  liad  decreased  from  G  or  7  feet  to  about  3.5  feet.  Between 
the  improved  channel  and  Hoxie's  Landing  the  low-water  depth  had 
decreased  from  about  6  feet  to  about  3.5  feet.  The  minimum  low- water 
depth  in  the  lower  part  of  the  canal  was  about  4  feet,  and  the  low-water 
depth  over  the  bar  at  the  mouth  was  less  than  3  feet. 

Under  date  of  December  21,  1892,  contract  was  entered  into  with 
Frank  C.  Somers,  of  Camden,  N.  J.,  for  deepening  the  channel  between 
the  head  of  the  canal  and  Hoxie's  Landing  by  the  removal  by  dredg- 
ing of  Jibout  5,000  cubic  yards  of  material,  scow  measurement.  This 
work  was  completed  on  August  30,  1893,  by  the  aggregate  removal  of 
•5,600  cubic  yards  of  material.  At  the  completion  of  this  work  the  con- 
dition of  the  improvement  was  as  follows:  A  low- water  channel  0  feet 
deep  and  50  feet  wide  had  been  formed  above  deep  water  at  the  head 
of  the  canal  for  a  distance  of  1,100  feet  toward  Hoxie's  Landing.  By 
this  work  about  two-thirds  of  the  projected  improvement  has  been  com- 
pleted. 

The  estimated  cost  of  redredging  a  channel  50  feet  wide  and  6  feet 
deep  at  mean  low  water  from  deep  water  at  the  head  of  the  canal  to 
deep  water  below  Iloxici's  Landing  was  $4,200,  but  this  estimate  is  very 
uncertain,  owing  to  the  unusual  conditions  attending  the  work.  It  is 
believed  that  the  improvement  will  be  temporary. 

TluH  work  is  situated  in  the  collection  difttrict  of  Bridjjfeton,  N.  J.,  which  is  the 
nearest  ])ort  of  entrv,  at  -wliicli  no  revenue  was  colloctod  during  the  year  ending 
December  31,  1893.  ^PIio  nearest  fort  is  Fort  Delaware,  and  the  Reedy  Island  Light 
is  the  nearest  light-house. 

APPKOPRIATIOXS. 

For  lower  part  of  the  rirer. 

Act  of —  » 

March  3,  1S71 $4,000.00 

June  18,  1878 3,000.00 

JuneU,  1880 3,000.00 

Total 10,000.00 

EXPKXIilTl'RES. 

Total  to  June  30,  1883 $10,000.00 

Ari'KOPRIATION'S. 

For  tipper  part  of  river ^  prcseni  project. 

Act  of — 

March  3,  1881 $3,000.00 

August  2,  1882 1,500.00 

July  13,  1892 •. 2,500.00 

Total '. 7.000,00 

KXPKXDITl'RES. 

Total  to  Juno  30,  1891 "....     $5,4G2.73 

Carried  t<»  surplus  fund  in  1890 1,490.06 

Money  Htatement. 

July  1,  1893,  balance  unexpended $2, 396. 41 

June  30,  189-t,  amount  expended  during  fiscal  year 2, 349. 80 

July  1,  1894,  balance  unexp^-ndod 46.61 
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'Amount  (estimated)  required  for  completion  of  existinp^  project ; . .  $1;  700; 00 

Amountthatcanbeprofitably  expendedinfiscalyearending  Jiino30, 1896  1, 700. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  31,  189S. 


Kind  of  vesiwlH. 


Arrivals. 


;    No. 

Stoamers i    350 

Sailing  vesMeU I    120 

Bargeii  and  canal  boats ;    100 

Total '    570 


Tons. 
12,500 
3,600 
10,000 


20,100 


Departures. 


No.  I  Tom. 

350  ,         12,500 
120  3,600 

100  I         10,000 


570  ;        26, 100 


Freight  statement. 


CUv 

Coal 

Oroceriea  and  provisions . 
Iron, 


Articles. 


Gross  touH.      Value. 


AKKIVIXO. 


pig- 


Lumber  and  wood 

Manure 

Sand 

Soda  ash 


Miscellaneous 
Total  . . . 


Canned  pood.s 

Fruita  and  vegetables 
Grain 


DEPAKTIXO. 


Hay  and  straw 

Glass,  manufactured 
Iron,  manufactured. . 


Total 


350  1 

$8,750 

9.  335  i 

32.  Olio 

1,400  1 

245, 000 

1,200 

19,0f)0 

1,275 

18. 500 

500 

1,000 

5,000 

5.750 

1,330 

34,000 

2,400 

188,  OJO 

22,  790 


4.200 

900 

800 

500 

3,  300 

1.400 


11,100 


552,  OlK) 


200,000 

l."),000 

3,500 

5.003 

160, 000 

36,000 


419,500 


G  II. 

IMPROVEMENT  OF  GOSHEN  CREEK,  NEW  JERSEY. 

Goshen  Creek  rises  in  the  central  ])art  of  Cape  May  County  and  dis- 
charges into  Delaware  Bay  about  15  miles  north  of  Cape  May.  The 
project  for  its  improvement  was  adopted  in  1891.  Jt  contemplates  the 
deepening  and  widening  by  dredging  of  the  4,000  feet  of  the  creek  below 
Goshen  Landing  to  a  low- water  de])th  of  3  feet  and  a  width  of  30  feet, 
the  formation  of  a  dredged  channel  3  feet  deep  and  about  50  feet  wide 
through  the  bar  at  the  mouth  and  out  to  the  limit  of  the  sand  forma- 
tion beyond  the  low-water  shore  line,  and  the  protection  of  the  dredged 
channel  by  a  sheet-pile  jetty  on  the  south  side  of  the  channel  extend- 
ing about  600  feet  (mtside  of  the  low-water  line  of  the  bay.  The  object 
of  the  improvement  is  to  provide  navigable  mean  low  water  for  vessels 
plying  between  Goshen  Landing  and  Delaware  Bay.  The  estimated 
cost  is  $12,000. 

At  the  time  of  the  adoption  of  the  ineseiit  proje(!t  the  channel  of  this 
creek  had  a  low-water  depth  of  from  2  to  4  feet^  with  a  minimum  low- 
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water  width  of  20  feet  and  a  high- water  width  of  36  feet,  from  Goshen 
to  a  point  about  4,000  feet  below;  and  from  thence  to  the  mouth,  a  dis- 
tance of  about  2,500  feet,  a  low- water  chaiuiel  from  3  to  5  feet  deep 
with  a  least  width  of  30  feet.  The  work  of  improvement  was  com- 
mf  need  during  the  liscal  year  ending  June  30,  1893. 

Under  date  of  October  13,  1892,  contract  was  entered  into  with  Mr. 
Frank  C.  Somers  for  the  removal  by  dredging  of  about  13,500  cubic 
yards  of  material  from  the  creek  below  Goshen  Landing.  This  work 
was  completed  on  June  27,  1893,  by  the  aggregate  removal  of  15,770 
cubic  yards  of  material. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  the  condition  of 
this  improvement  was  as  follows:  A  low- water  channel  3  feet  deep  and 
30  feet  wide  had  bee!i  formed  below  Goshen  Landing  for  a  distance  of 
3,975  feet.  By  this  work  about  one-fourth  of  the  projected  improve- 
ment has  been  completed,  and  the  navigable  conditions  have  been  pro- 
l)ortionately  improved. 

Xo  work  was  done  during  the  past  fiscal  year,  the  expenditures  being 
confined  to  office  expenses. 

Tills  work  is  situated  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  collected  during  the  year  ending 
December  31, 1893.  The  nearest  fort  is  Fort  Delaware,  and  the  Maurice  River  Light 
is  the  nearest  light-house. 

Arnioi'iiiATioxs. 
Act  of  July  13,  1892 $3,000.00 

KXl'KXDITrilES. 

Total  to  June  30,  1894 $2,976.86 

Money  statement, 

July  1 ,  1893,  balance  unexi)ended $229. 84 

June  30,  1894,  iunount  expended  during  tiscal  year 206. 70 

July  1, 1894,  balance  nnexpended 23. 14 

Amount  (estimated)  reqnircd  for  completion  of  existing  project 9, 009. 00 

Amountthatcan  be  prolitably  expended  in  fiscal  year  ending  J  nne  30, 1896      9, 000. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


Jrrirals  and  departurva  of  vvsbcU  fov  the  years  eudituj  Deceniher  31  ^  1S92  and  1S93 


Arrivalrt. 


Kind  of  vi'Hsel. 


Departures. 


181)2. 


1893. 


1892. 


Sailiii;!  vi'ssolrt. 


Xo. 
850 


Totift. 
12,  750 


Xo. 
325 


Tons.    .    Xo. 
7, 225       850 


TOHM. 

12,  750 


1893 


.Vo.  <      Tons. 
325  i  7,2^ 
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Freight  statement . 


Articles. 


Coal.... 
Lumber 
Lime  ... 
Brick . . . 


ARUIVIXO. 


Fertilizer ' 

Grain 

General  mercbaudiae 

Total 


Sand 

Fertilizer 

Hay 

Wood 

Potatoes 

Ovst^'ra 

('hims •- 

Grain 

General  mercbandise 


DEPARTING. 


Total 


1892. 


1893. 


Gross  tons.     Value.     Gi^osh  tons.     Valao 


1,000 
1.200 


25 
l.COO 
1,200  ; 


5,025 


200 
C.OOO 

120 
1,500 


7,820 


429 
215 
1.200 
120 
GO 
300 
700 


3,024 


4.000 
300 
750 
575 
325 

1,200 
375 
200 
350 


8,075 


$2,  040 
4.300 
7,400 
2,500 
2,160 
6,729 

87,500 


112,  G89 


4,500 
1,500 
3,750 
5,750 
7,200 

25,000 
5,100 
4.486 

43,  750 


101,  036 


G  12. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT   OBSTRUCTING  OR 

ING  NAVIGATION. 


ENDANGER- 


Diiriiig  the  past  fiscal  year  six  wrecks  have  been  removed  under  the 
authority  of  the  act  of  Congress  approved  June  14, 1880. 

In  May,  1893,  the  3-inasted  schooner  Booth  Brothers  was  sunk  on 
Brigautine  Shoal,  New  Jersey,  about  3^  miles  east  from  the  South  Brig- 
antine  Life-Saving  Station.  The  wreck  being  a  dangerous  obstruction 
to  vessels  engaged  in  the  coasting  trade,  its  removal  was  recommended. 
Under  date  of  August  9, 1893,  a  contract  was  entered  into  with  Kelly 
&  Van  San t  for  the  removal  of  the  wreck  for  the  sum  of  $785.  The  work 
was  completed  on  September  21, 1893. 

In  May,  1893,  the  canal  boat  General  Grant  was  sunk  in  the  channel 
of  the  Delaware  River  about  950  feet  oft*  the  foot  of  Bridge  street, 
Bridesburg,  Pa.  The  wreck  being  a  dangerous  obstruction  to  vessels 
navigating  the  river  above  Philadelphia  its  removal  was  recommended. 
Under  date  of  August  9,  1893,  a  contract  was  entered  into  with  Kelly 
&  Van  Sant  for  the  removal  of  the  wreck  for  the  sum  of  $327.  The 
work  was  completed  on  September  2,  1893. 

In  February,  1893,  a  portion  of  an  unknown  wrecked  vessel,  about 
30  feet  long  and  from  12  to  15  feet  in  width,  which  was  supposed  to  have 
lodged  on  the  beach  just  north  of  Barnegat  Inlet,  New  Jersey,  several 
years  ago,  was  driven  during  a  storm  into  the  bay  and  was  found  lying 
in  the  channel  opposite  Barnegat  Light.  The  wreck  being  a  danger- 
ous obstruction  to  coasting  vessels  frequenting  its  vicinity,  its  removal 
was  recommended.  Under  date  of  August  31,  1893,  a  contract  was 
entered  into  with  Torrance  &  Idell  for  the  removal  of  the  wreck  for  the 
sum  of  $145.     The  work  was  completed  on  September  10,  1893. 

In  June,  1893,  the  schooner  Kent  was  sunk  in  the  harbor  of  Phila- 
delphia on  the  bar  about  1,600  feet  above  the  head  of  Smith  Island,  and 
was  lying  in  water  about  it  feet  deep  at  mean  low  water.  The  wreck 
being  a  dangerous  obstruction  to  vessels  frequenting  its  vicinity  its 
removal  was  recommended.     Under  date  of  October  23, 1893,  a  contract 
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was  entered  into  with  Frank  C.  Somers  for  the  removal  of  the  wreck 
for  the  sum  of  $187.    The  work  was  completed  October  25, 1893. 

In  November,  1892,  the  side- wheel  steamer  Maryland  took  fire  and 
sank  in  the  Schuylkill  Eiver,  Pennsylvania,  below  Point  Breeze.  The 
wreck  was  found  lying  against  the  slope  of  the  left  bank  of  the  river 
about  COO  feet  below  the  wharf  of  the  Girard  Storage  Company.  Efforts 
were  made  by  interested  persons  to  raise  and  beach  the  vessel,  but  they 
were  unsuccessful,  and  it  had  twice  slid  dowu  into  the  cliannel.  The 
wreck  being  a  dangerous  obstruction  to  the  large  tank  steamers  na\i- 
gating  the  river  its  removal  was  re(;ommeuded.  Under  date  of  Decem- 
ber 19, 1893,  a  contract  was  entered  into  with  Kelly  &  Yan  Sant  for 
the  removal  of  the  wreck  for  the  sum  of  $744.  The  work  was  completed 
on  March  24,  1894. 

In  June,  1893,  the  canal  boat  Enterprise  was  sunk  on  the  northern 
edge  of  the  channel  in  the  ^Delaware  River  at  the  entrance  to  Salem 
River,  New  Jersey,  in  water  about  7  feet  deep  at  mean  low  water. 
The  sterni)ost  and  25  timbers  on  the  port  bow  were  found  to  be  pro- 
jecting about  3  feet  above  the  surface  at  low  water.  The  wreck  being 
a  dangerous  obstruction  to  vessels  passing  in  and  out  of  Salem  River 
its  removal  was  recommended.  Under  date  of  January  9,  1894,  a  con- 
tract was  entered  into  with  Kelly  &  Van  Sant  for  the  removal  of  the 
wreck  for  the  sum  of  $185.    The  work  was  completed  on  March  2, 1894. 

In  December,  1893,  the  schooner  Mount  Vernon  with  a  cargo  of  hay 
was  burned  and  sunk  in  Maurice  River  Cove,  Delaware  Bay.  The 
wreck  was  lying  directly  in  the  path  of  vessels  passing  in  and  out  of 
Maurice  River  from  and  to  the  upi)er  Delaware  River,  and  being  a 
dangerous  obstruction  to  navigation  its  removal  was  recommended. 
The  wreck  will  be  remove<l  during  the  fiscal  year  ending  June  30, 1895. 

The  amount  expended  during  the  year  upon  the  removal  of  wrecks 
is  $3,202.93. 

Ahniravt  of  proposals  for  removal  of  the  ivreck  of  the  schooner  Booth  Brothers^  lying  off 
Briffantine  tShoal,  Xew  Jersey ^  opened  August  i,  lS93f  by  Maj,  C,  W,  Haymond,  Corps 
of  Engineers, 


j 

No.  I  Xauic  and  luldrcsH  of  bidder. 

I 
I __       _  . 

1  ■  Cliarloa  W.  Johnston  and  Enoch  To^msend,  Somers  Point,  X.  J... 

2  •  1).  A.  .lohnnton  .ind  E.  (J.  IdoU,  Camden,  N.J , 

W  '  (Mia]>man  Ih'rriok  and  Wn'ckinjr  Company,  Brooklyn,  X.  Y 

4  ■  (;ornelina  J.  Kelly  and  Gilbert  M.  Van  Saiit>  Atlantic  City,  N.  J. 


Price. 

$965 
1,100 

4.000 

785 

(N)n(ract  (dated  August  9,  189.S)  entcnnl  into  with  Kelly  d-  Van  Sant. 

Jhtttrart  of  proposals  for  removal  of  the  irrcvk  of  the  canal  boat  General  Grants  lying  in 
Dvlnware  Hirer  off  the  foot  of  Bridge  street,  Bridesburg,  Pa.y  opened  August  /,  1893,  by 
Maj.  C.  IV.  Raymond,  Corps  of  Engineerx. 


No.  I  Name  and  address  of  bidder. 


1  ;  John  Cather.  Philadelphia.  Pa 

2  Frank  C.  Somers.  Camden,  N.  J 

3  Cornelius  J.  Kelly  and  (Jilhert  M.  Van  Sant,  Atlantic  City,  N.  J  . 

4  ;  n.  (r.  Torrance,  i'hiladelphia.  Pa.,  and  E.  G.  Idell,  Camden.  N.J 

5  '  JoH4'ph  1).  Trnxton,  I^wes,  Del 

6  Charles  W.  Johnston  and  KnfKh  Townsend,  Somers  Point,  N.J... 


Price. 


♦1,897 
385 
837 
370 
OM 
435 


Contract  (dated  AugnHt  0,  1893,)  entered  into  witli  Kelly  «fc  Van  Sant. 
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Abstract  of  proposals  for  removal  'of  a  portion  of  a  wrecked  vessel  lying  in  the  channel 
opposite  Bamegat  Lights  Xew  Jersey,  opened  August  SI,  1S93,  by  direction  of  Maj, 
C.  W.  Raymond,  Corps  of  Engineers. 


No.  Name  and  address  of  bidder.  '    Price. 


1  '  Charles  "W.  Johnston  and  Enoch  Townsend,  Somers  Point,  N.J $275 

2  '  Cornelius  J.  Kelly  and  Gilbert  M.  Va«  Sant,  Atlantic  Citv,  N.J 223 

8  '  1).  A.Johnston,  Camden,  N.J T 225 

4     H.  G.  Torrance,  Philadelphia,  Pa^  and  E.  G.  Idell,  Camden,  N.  J 145 


Contract  (dated  Angiist  31,  1893)  entered  into  with  Torrance  &  Idell. 

Abstract  of  proposals  for  removal  of  the  wreck  of  the  schooner  Kent^  lying  in  the  Delaware 
Hirer  on  Smith  Island  Bar,  opened  October  18,  1893,  by  Maj.  C.  f}\  Raymond,  Corps 
of  Engineers. 


I 
No.  Name  and  address  of  bidder.  i   Price. 


1  H.  G.  Torrance.  Philadelphia,  Pa.,  and  R  G.  Idell,  Camden,  N.  J. 

2  !  Frank  C.  Somers,  Camden.  N.  J 

3^  ;  Charles  W.  Jolinstou  and  Enoch  Townsend,  Somers  Point.  N.J. 
A  I  Cornelius  J.  Kelly  and  Gilbert  M.  Van  Sant,  Atlantic  City,  N.  J 


$319 
187 
321 
245 


Contract  (dated  October  23,  1893)  entered  into  with  Frank  C.  Somers. 

Abstract  of  proposals  for  removal  of  the  wreck  of  the  steamer  Maryland,  lying  in  Schuyl- 
kill River,  Pennsylvania,  below  Point  Breeze,  opened  October  28,  1898,  by  Maj.  C,  W, 
Raymond,  Corps  of  Engineers. 


No. 


1 
2 


Name  and  address  of  bidder. 


Price. 


Charles  "VT.  Johnston  and  Eno<-h  Townsend.  Somers  Point.  N.  J 
Cornelius  J.  Kelly  and  Gilbert  M.  Van  Sant,  Atlantic  City,N.  J 


$1,935 
744 


Contract  (dated  December  19, 1893)  entered  into  with  Kelly  and  Van  Sant. 

Abstract  of  proposals  for  removal  of  the  wreck  of  the  canal  boat  Enterprise,  lying  in  the 
Delaware  River,  near  the  mouth  of  Salem  River,  New  Jersey,  opened  January  3,  1894, 
by  Maj,  C.  W.  Raymond,  Corps  of  Engineers. 


No. ,  Name  and  addres.s  of  bidder. 


1  i  Frank  C.  Somers,  Camden,  N.  J 

2  j  John  A  nstin,  Philadelphia.  Pa 

3  I  Cornelius  J.  Kellv  and  Gilbert  M.  Van  S.^nt.  Atlantic  City,  N.  J 

4  I  H.  G.  Torrence,  Philadelphia,  Pa.,  and  E.  G.  Idell.  Camden,  N.  J. 


Price. 


$324 
2:n 
185 
267 


Contract  (dated  Jannary  9, 1894)  entered  into  with  Kelly  and  Van  Sant. 

Abstract  of  proposals  for  removal  of  the  wreck  of  the  schooner  Mount  Vernon,  lying  in  Dela- 
ware Bay,  off  Egg  Island  Point,  New  Jersey,  opened  June  7, 1894,  by  Maj.  C.  U\  Raymond, 
Corps  of  Engineers. 


No. 


Name  and  aildresH  of  bidder.  r  Prife. 

I 

I 

Frank  C.  Somers,  Camden.  N.  J $395 

G.  M.  Van  Sant,  Atlantic  City,  N.  J .'MJ4 

Enoch  Townsend,  Somers  Point,  N.  J .394 


Contract  awarded  to  Frank  C.  Somers,  ])ut  not  vet  entered  into. 
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G  13. 

ESTABLISHMENT  OF  HARBOR  LINES  FOR  THE  EASTERN  OR  UPPER  PART 
OF  THK  PORT  OF  PHILADELPHL\,  AND  CERTAIN  CHANGES  IN  LINES 
ALONG  THE  PHILADELPHIA  WATER  FRONT  ESTABLISHED  BY  THE 
SECRETARY  OF  WAR  UNDER  DATE  OF  JANUARY  20,  1891. 

United  States  Engineer  Office, 

rniladelpMa^  Pa.,  December  30,  1893. 

General:  The  board  of  engineers,  constituted  by  Special  Orders, 
Xo.  20,  Headquarters  Corps  of  Engineers,  dated  February  25, 1889, 
having  considered  the  location  and  establishment  of  harbor  lines  for 
the  eastern  or  upper  part  of  the  port  of  Philadelphia,  iu  compliance 
uith  the  requirements  of  Department  letter  dated  October  27, 1893,  has 
the  honor  to  submit  the  following  report: 

The  board  met  at  the  U.  S.  Engineer  Oflice,  at  Philadelphia,  at  10  a.  m. 
on  November  23, 1803;  present,  all  the  members.  At  noon  on  the  same 
day  a  public  hearing  was  given,  at  the  rooms  of  the  Philadelphia  Board 
of  Trade,  to  ailbrd  an  opportunity  to  interested  persons  to  express  their 
views.  This  meeting  wn^  previously  advertised  in  the  public  press. 
On  the  sanu^.  day  the  board  visited  and  examined  ])ortionsof  the  water 
fronts  under  consideration. 

The  board,  in  reports  dated  October  10,  1890,  and  flanuary  2, 1801, 
described  and  recommended  pier-head  and  bulkhead  lines  along  the 
(^imden  water  front  from  Kaighn  Point  to  Cooper  Point,  and  along  the 
Philadelphia  water  front  from  Moore  street  to  Otis  street. 

These  lines  were  api)roved  by  the  War  Department  on  November  1, 
1800  and  January  20, 1891,  respectively.  In  view  of  the  rapid  progress 
now  being  made  in  the  work  of  improving  Philadelphia  Harbor,  the 
board  considers  it  desirable  to  extend  the  harbor  lines  on  the  Philadel- 
phia front  from  Otis  street  to  Harrison  street,  and  on  the  opposite  side 
of  the  channel  from  (hooper  Point  to  Fishers  Point. 

Under  the  i)ro visions  of  the  sundry  civil  act  of  March  3,  1891,  a  new 
line,  limiting  the  i)roi)osed  excavation  on  Petty  Island,  was  estab- 
lished on  March  7,1801.  This  change  requires  some  readjustment  of 
the  lines  already  established  betw^een  Vine  and  Otis  streets. 

A  change  in  the  location  of  the  bulkhead  line  between  Noble  street 
and  (Ireen  street,  suggested  by  Messrs.  Alexander  Kerr,  Bro.  &  Co., 
in  their  letter  to  the  Secretary  of  War  dated  October  3,  1893,  which 
letter  was  referred  to  the  board  for  report  by  your  indorsement  dated 
October  5,  1803,  has  been  considered  and  is  recommended  in  this  report. 

The  board  recommends  the  establisiiment  of  the  following-described 
pier-head  and  bulkhead  lines,  sul^ject  to  the  condition  that  wharves 
shall  only  be  extended  beyond  the  present  legal  port  wardens'  lines  at 
such  times  and  i)laces  as  may  be  approved  by  the  Secretary  of  War. 
These  lines  are  shown  in  red  on  the  two  tracings  transmitted  herewith.* 

PIIILADELIMIIA    FIJON'T. 

Jh'srription  of  picr-hend  line. — Ho^ininnjx  ntapoint  in  tho  pier-licadlinocstablislicd 
l)y  the  S«MTotary  of  War,  Jaimary  20. 18!)1,  750  Icet  from  tho  west  side  of  I)el.a\var6 
avt'inio  on  tho  prolongation  of  tho  south  side  of  Poplar  street,  and  runninjj  thonce 
to  a  i)oint  on  the  prolon<ration  of  the  west  side  of  Shackaniaxon  street  and  distant 
857  feet  from  the  north  side  of  Delaware  avenue;  thence  to  a  i^nint  on  tho  prolonga- 
tion of  tho  west  side  of  Palmer  street  and  distant  777  feet  from  the  north  side  of  Beach 
street:  thenco  to  a  point  1.370  feet  from  and  i)eri)ondirnlar  to  the  north  side  of  Bath 
street  at  a  ])oint  55  feet  westerly  from  the  west  side  of  Ann  street;  thence  to  a  point 


*  Omitted. 
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977  feet  from  and  perpendicular  to  the  north  side  of  Casper  street  at  a  point  95  feet 
easterly  from  the  cast  side  of  Allegheny  avenue;  thenco  to  a  point  1,250  feet  from 
and  perpendicular  to  the  north  side  of  Delaware  avenue  at  a  point  280  feet  westerly 
from  the  west  side  of  Erie  avenue;  thence  to  a  point  on  the  prolongation  of  the 
east  side  of  Butler  street  and  distant  1,540  feet  from  the  north  side  of  Delaware 
avenue;  thence  to  a  point  on  the  prolongation  of  the  east  side  of  Pike  street  and 
distant  1,690  feet  from  the  north  side  of  Delaware  avenue;  thenco  to  a  point  on  the 
prolongation  of  the  east  side  of  Luzerne  street  and  distant  1,696  feet  from  tlienorth 
side  of  Delaware  avenue;  tlience  to  a  point  on  the  prolongation  of  the  east  side  of 
Lewis  street  and  distant  1,662  feet  from  the  north  side  of  Delaware  avenue;  thenco 
to  a  point  on  the  prolongation  of  the  east  side  of  Rox])orough  street  and  distant 
1,582  feet  from  the  north  side  of  Delaware  avenue ;  thence  to  a  point  on  the  prolong- 
ation of  the  cast  side  of  Harrison  street  and  distant  1,460  feet  from  the  north  side 
of  Delaware  avenue;  thence  to  the  point  C  in  the  existingport  wardens'  line  for  the 
city  of  Philadelphia  approved  iu  1886. 

Description  of  bulkhead  line. — Beginning  at  a  point  on  the  prolongation  of  the  south 
side  of  Vine  street  and  distant  150.75  feet  from  the  west  side  of  Delaware  avenue, 
itnd  running  thence  to  a  point  242  feet  from  and  perpendicular  to  the  west  side  of 
Delaware  avenue  at  a  point  85  feet  southerly  from  the  south  side  of  Fairraount  ave- 
nue; thence  to  a  point  240  feet  from  and  perpendicular  to  the  north  side  of  Delaware 
avenue  at  a  point  152  feet  westerly  from  the  west  side  of  Shackamaxou  street;  thence 
to  a  point  277  feet  from  and  perpendicular  to  the  north  side  of  Beach  street  at  a 
point  66  feet  westerly  from  the  west  side  of  Palmer  street;  thence  to  a  point  335 
feet  from  and  perpendicular  to  the  west  side  of  Beach  street  at  a  point  30  feet  south- 
erly from  the  south  side  of  Plum  street.  Then  heginuing  at  a  point  407.5  feet  from 
and  perpendicular  to  the  west  side  of  Beach  street  at  a  point  17.5  feet  southerly  from 
the  north  side  of  Plum  street;  thence  to  a  point  685  feet  from  and  perpendicular  to 
the  west  side  of  Beach  street  at  the  intersection  of  the  north  side  of  Y'ork  street 
with  the  west  side  of  Beach  street.  Then  heginning  at  a  point  542.5  feet  from  and 
perpendicular  to  the  west  side  of  Beach  street  at  a  point  52.5  feet  southerly  from  the 
south  side  of  Cuniherland  street;  thence  to  a  point  780  feet  from  and  perpendicular 
to  the  north  side  of  Bath  street  at  a  point  20  feet  easterly  from  the  east  side  of  Ann 
street;  thenco  to  a  point  412.5  feet  from  an:l  perpendicular  to  the  north  side  of  Ciis- 
per  street  at  a  point  295  feet  easterly  from  the  east  side  of  Allegheny  avenue;  thence 
to  a  point  680  feet  from  and  perpendicular  to  the  north  side  of  Delaware  avenue  at 
a  point  89  feet  westerly  from  tlie  west  side  of  Erie  avenue;  thenco  to  a  point  955 
feet  from  and  perpendicular  to  the  north  side  of  Delaware  avenue  at  a  point  129 
feet  easterly  from  the  east  side  of  Butler  street;  thence  to  a  point  1,091  feet  from 
and  perpendicular  to  the  north  side  of  Delaware  avenue  at  a  point  70  feet  easterly 
from  the  east  side  of  Pike  street;  thence  to  a  point  1,096  feet  from  and  perpendicu- 
lar to  the  north  side  of  Delaware  avenue  at  a  point  22.5  feet  westerly  from  the  east 
side  of  Li:zerne  street;  thence  to  a  point  1,070  feet  from  and  perpendicular  to  tho 
north  side  of  Delaware  avenue  at  a  point  26  feet  westerly  from  the  west  side  of  Lewis 
street;  thenco  to  a  point  1,002.5  feet  from  and  perpendicular  to  the  north  side  of 
Delaware  avenue  at  a  point  85  feet  westerly  from  the  west  side  of  Koxhorough 
street;  thence  to  the  point  C  in  the  existing  port  wardens'  line  for  the  city  of  Phila- 
delphia, approved  in  1886. 

CAMDEN    FRONT. 

Description  of  pier-head  and  bulkhead  line. — Beginning  at  a  point  in  tho  lino  of  mean 
low  water  on  the  southwest  side  of  Petty  Island  and  running  thence  north  62^  16' 
28.88"  east,  true  hearing,  to  a  point  in  the  southern  meadow  bank  of  Petty  Island, 
which  point  bears  north  53°  53'  49.96"  west,  and  is  distant  134.18  feet  from  an  iron 
pipe  2  inches  in  diameter,  driven  in  the  top  of  the  southwestern  meadow  bank  of 
Petty  Island  (this  latter  pipe  bears  north  58"^  49'  26.99"  west,  true  bearing,  and  is 
distant  1,063.31  feet  from  a  pipe  2  inches  in  diameter  driven  in  top  of  the  south- 
em  meadow  bank  of  Petty  Island);  thence,  by  a  true  course  north  62°  16'  28.88" 
east,  4,763.05  feet  to  a  point  in  the  north  side  of  Petty  Island,  which  point  bears 
north  0°  31'  13.71"  east,  and  is  distant  67.152  feet  from  an  iron  pipe  2  inches  in  diam- 
eter, driven  in  the  ground  on  Petty  Island;  (this  pipe  bears  north  23°  18'  10.37" 
east,  and  is  distant  1,924.98  feet  from  a  pipe  2  inches  in  diameter,  driven  in  the  top 
of  tho  southeastern  meadow  bank  of  Petty  Island);  thence,  bv  a  true  course  north 
730  09'  28.88  "  east,  2,045  feet  to  a  point  on  the  north  side  of  Petty  Island,  which 

Soint  bears  north  and  is  distant  200  feet  from  an  iron  pipe  2  inches  in  diameter 
riven  iu  the  ground  on  the  north  side  of  Petty  Island ;  thence  to  a  point  iu  the  pres- 
ent bulkhead  inclosing  the  head  of  Petty  Island  at  the  salient  of  tho  north  side  of 
said  bulkhead,  which  point  bears  north  and  is  distant  100  feet  from  an  iron  pipe  2 
inches  in  diameter  driven  in  the  ground  on  Petty  Island;  thence  to  the  northwest 
comer  of  the  west  end  of  the  United  States  pile  and  stone  dike,  which  extends  out 
from  Fishers  Point,  Now  Jersey ;  thence  along  the  north  side  of  the  before- mentioned 
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diko  to  a  point  distaut  3,882  feet,  measured  along  the  north  side  of  said  dike  from 
the  northwestern  corner  of  the  west  end  of  said  dike;  thence  to  a  point  which  bears 
nortli  300  feet  from  a  pipe  2  inches  in  diameter,  and  west  300  feet  from  another  pipe 
2  inches  in  diameter,  both  pipes  driven  in  the  ground  at  Fishers  Point  (the  iirst 
]»ipe  mentioned  is  about  30  feet  back  of  the  intersection  of  the  north  face  of  the 
United  States  diko  with  the  shore) ;  thence  to  a  point  which  bears  cast  125  feet  from 
s.n  iron  pipe  2  inches  in  diameter  and  north  30  feet  from  another  pipe  2  inches  iu 
diameter,  both  pipes  driven  in  the  ground  at  Fishers  Point. 

The  lines  above  described  correspond  to  a  channel  width  of  1,900  feet. 
In  its  report  dated  Jannary  20, 1891,  the  board  considered  a  change  of 
channel- widths  in  the  channel  nortli  of  Petty  Island  from  2,000  to  1,900 
feet  to  be  undesirable,  but  as  the  projected  width  below  Petty  Island 
has  since  been  established  at  1,900  feet,  the  objections  to  this  reduction 
of  width  no  longer  exist. 

The  letter  of  Messrs.  Alexander  Kerr,  Bro.  &  Co.  to  the  Secretary  of 
War,  dated  October  3, 1893,  is  herewith  respectfully  returned. 

Kespectfully  submitted. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers. 

C.  B.   COMSTOCK, 

Colonel,  Corps  of  Engineers, 

Bvt.  Brig.  Oen.,  U.  8.  A. 
C.  W.  Raymond, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  2, 1894. 

Respectfully  submitted  to  the  Secretary  of  War. 

Tlie  harbor  line  board  for  the  port  of  Philadelphia,  Pa.,  having  con- 
sidered the  location  and  establishment  of  harbor  lines  for  the  eastern 
or  upper  part  of  the  port  of  Philadelphia,  submits  the  within  report, 
recommending  the  establishment  of  the  pier-head  and  bulkhead  lines 
described  therein  and  shown  in  red  on  the  accompanying  tracings.  The 
board  recommends  that  these  lines  be  established  subject  to  the  condi- 
tion that  wharves  shall  only  be  extended  beyond  the  present  legal  port 
wardens'  lines  at  such  times  and  places  as  maybe  approved  by  the  Sec- 
retary of  War. 

Certain  changes  in  lines  established  by  the  Secretary  of  War  Janu- 
ary 20, 1891,  are  proposed  by  the  board,  and  the  extent  of  these  changes 
will  be  understood  by  reference  to  a  tracing  herewith. 

1  concur  in  the  views  of  the  board  and  recommend  that  the  lines 
indicated  be  approved,  and  that  the  Secretary  place  his  approval  both 
upon  this  report  and  upon  the  tracings. 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 

[Second  indorsement.] 

War  Department,  January  5, 1894. 

The  location  of  harbor  lines  as  described  in  the  within  report  is 
approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 
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ustter  from  messrs.  alexander  kerr,  rro.  &  co.,  suggesting  change  in  loca- 
tion of  bulkhead  line  between  noble  and  green  streets. 

Pier  31  North  Wharves,  below  Green  Street, 

Philadelphia,  October  .'?,  1893. 

Dear  Sir  :  Understanding  the  advisory  board  of  engineers  of  the  river  and  harbor 
improvement  will  convene  in  this  city  shortly  to  revise  a  portion  of  the  harbor  line, 
we  would  submit  the  inclosed  plan  *  and  ask  for  consideration. 

A<4at  present  established  the  bulkhead  causes  the  western  line  to  take  about  15 
feet  from  the  front  of  valuable  improved  properties  and  thus  would  entail  a  heavy 
loss  on  the  city.  The  piers  at  this  point  are  long  and  by  moving  the  bulkhead,  say 
15  feet  to  the  east,  the  western  lino  will  correspond  with  the  house  line  and  thus  save 
heavy  damages. 

Yours,  respectfully, 

Alex.  Kerr,  Bro.  &  Co. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 

[Second  iDdorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  5,  1895, 

Respectfully  referred  to  Col.  W.  P.  Craighill,  Corps  of  Engineers,  for  consideration 
and  report  by  the  harbor  line  board  for  the  port  of  Philadelphia. 
To  be  returned. 
By  command  of  Brig.  Gen.  Casey : 

H.  M.  Adams, 
Major  J  Corps  of  Engineers, 

*  Omitted. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  DELAWARE,  AND  IN  MARY- 
LAND AND  VIRGINIA  EAST  OF  CHESAPEAKE  BAY. 


REPORT  OF  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF 
ENGINEERS,  U.  S,  ARMY,  RETIRED,  IN  CHARGE,  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  30,  1894,  WITH  OTHER  DOCUMENTS  RELATING 
TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Wilmiugtou  Harbor,  Delaware. 

2.  Ice  harbor  at  New  Castle,  Del. 

3.  Appoquinimiuk  River,  Delaware. 

4.  Smyrna  River,  Delaware. 

5.  Murdcrkill  River,  Delaware. 

6.  Mispillion  River,  Delaware. 

7.  Broadkilii  River,  Delaware, 

8.  lulanil  Waterwaj'  from  Cliiucoteagae 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lowes,  Del. 
9  Susquehanna  River  above  and  below 
Havre  do  Grace,  Md. 

10.  Elk  River,  Maryland. 

11.  Fairlee  Creek,  Maryland. 

12.  Chester  River,  Mary  land,  from  Crump- 

ton  to  Jones  Landing. 


13.  Choptank  River,  Maryland. 

14.  La  Trappe  River  Maryland. 

15.  Warwick  River,  Maryland. 

16.  Cambridge  Harbor,  Maryland. 

17.  Broad  Creek  River,  Delaware. 

18.  Wicomico  River,  Maryland. 

19.  Manokin  River,  Maryland. 

20.  Onancock  Harbor,  Virginia. 

21.  Harbor    and     approaches     at    Cope 

Charles  City,  Va. 

22.  Removing    sunken    vessels   or   craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Wilmington^  Del.,  July  7, 1894. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiscal  year  ending  June  30,  1894. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 
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H  I. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

At  the  beginning:  of  the  fiscal  year  the  contract  for  dredging  and 
removal  of  rock  in  this  harbor  entered  into  with  the  Atlas  Dredging 
Company,  of  Wilmington,  Del.,  was  still  in  force  and  the  work  in  prog- 
ress, the  time  for  completion  of  the  contract  having  been  extended 
under  authority  from  the  Chief  of  Engineers  to  October  1,  1893.  The 
work  had  experienced  much  delay  from  the  beginning.  First,  by  ice 
during  the  preceding  winter,  and,  later,  by  the  hard  material  encoun- 
tered in  dredging  and  by  injunctions  served  upon  the  contractors  by 
the  State  authorities  of  New  Jersey,  who  objected  to  the  dumping  of 
dredged  material  at  certain  points  in  the  Delaware  Eiver,  and  by  the 
consequent  difficulty  in  finding  a  proper  dumping  ground.  The  time 
for  completing  the  contract  was  farther  extended,  after  the  first  exten- 
sion had  expired,  from  October  1  to  November  1,  following.  On  that 
date  the  contractors,  in  view  of  the  many  disadvantages  under  which 
they  were  prosecuting  the  work,  presented  a  request  to  have  their 
contract  terminated.  The  request  was  not  granted  by  the  Depart- 
ment; but  a  subsequent  extension  of  three  months  until  February  1, 
1894,  asked  for  was  allowed  them  for  the  completion  of  the  contract. 

The  removal  of  the  ledge  of  rock  below  Third  street  bridge  was  com- 
pleted during  the  latter  part  of  September.  The  dredging  operations 
in  the  upper  part  of  the  river  continued  until  December  16,  1893, 
when  the  contract  was  finally  closed.  There  were  removed  during  the 
fiscal  year  under  this  contract  217  cubic  yards  of  rock  and  85,411 
cubic  yards  of  gravel,  sand,  mud,  and  clay,  in  about  equal  proportions, 
making  the  total  removed  under  the  principal  and  supplem^tary  con- 
tracts 684  cubic  yards  of  rock  and  158,397  cubic  yards  of  gravel,  etc., 
measured  in  place.  Of  this  quantity,  12,166  cubic  yards  of  sand  and 
mud  were  dumped  in  the  river  and  then  redredged  and  put  ashore 
over  the  dike  in  front  of  the  proi)erty  of  the  Lobdell  Car  Wheel  Com- 
pany. The  remainder  was  carried  away  in  scows  and  dumped  at  the 
following  places:  86,986  cubic  yards  along  the  eastern  edge  of  the 
Cherry  Island  flats,  Delaware  Kiver;  36,351  cubic  yards  in  a  cove  of 
the  west  shore  of  Delaware  Kiver  below  Edgemore;  and  22,894  cubic 
yards  along  the  lower  side  of  the  dike  at  Bulkhead  Shoal,  Delaware 
River.  The  rock  removed  from  both  ledges  at  Third  street  bridge 
having  been  considerably  broken  up  by  blasting,  was  raised  by  a 
small  grabble  dredge  and  put  in  scows  and,  on  the  following  high  water, 
deposited  along  the  north  side  of  the  Jetty  at  the  mouth  of  Christiana 
liiver. 

The  section  of  the  channel  improved  during  the  fiscal  year  to  a  depth 
of  15  feet  below  mean  low  water  extends  from  a  point  75  feet  east  of 
Market  street  bridge  to  the  pulp  works,  a  distance  of  4,370  feet  measured 
along  the  center  of  the  channel.  Of  this  distance  the  lower  portion, 
for  a  length  of  2,590  feet,  has  been  dredged  to  the  full  approved  width 
of  150  feet,  the  following  820  feet  for  a  width  of  80  feet,  and  the  remain- 
ing 960  feet  for  a  width  of  40  feet.  This  last  cut  reaches  to  the  upper 
terminus  of  the  i)resent  river  improvements  and  what  remains  to  be 
done  to  complete  them  under  the  present  i)rqject  is  to  widen  this  and 
the  ineceding  narrow  section  to  the  full  width  of  150  feet  and  to  build 
the  ext^ension  of  the  jetty. 

The  approved  project  of  improvement  is  for  a  15-foot  low- water  chan- 
nel 150  feet  w  ide  from  the  mouth  of  the  Christiana  Kiver  to  the  Boiling 
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Mill  wharf,  which  is  4,750  feet  above  the  outer  end  of  the  jetty;  100 
feet  wide  from  this  wharf  to  the  Delaware  and  Western  Railroad  bridge, 
and  75  feet  wide  from  this  bridge  to  the  pul[)  works;  also  for  a  channel 
12  feet  deep  and  50  feet  wide  from  the  pulp  works  to  the  Delaware 
Railroad  bridge,  and  for  the  constrnction  of  a  jetty  1,740  feet  long  on 
the  north  side  of  the  mouth  of  the  river.  The  Board  of  Engineers 
recommending  these  improvements  in  1881  estimated  the  total  cost  at 
$175,551.  The  construction  of  the  jetty  and  dredging  operations  were 
begun  the  following  year.  A  revised  estimate  for  the  completion  of  the 
project  was  submitted  in  1883.  This  estimate  increased  the  channel 
width  from  the  Rolling  Mill  wharf  to  the  pulp  works  to  150  feet,  and  the 
final  cost  to  $191,384,  exclusive  of  the  expense  of  the  jetty,  which  was 
then  nearly  completed,  and  for  the  channel  above  the  pulp  works,  which 
was  stricken  off.  A  modification  of  the  plan  of  the  jetty  was  made 
and  approved  in  1884,  providing  for  an  additional  height  of  4  feet  and 
an  extension  of  322  feet.  The  former  work  was  done  the  following 
year. 

Up  to  the  year  1871  the  General  (jovernment  had  at  various  times 
expended  $32,365  in  the  improvement  of  the  Christiana  River,  now 
Wilmington  Haibor.  Between  the  years  1871  and  1881  improvements 
were  carried  on  under  a  project  for  a  12-foot  low-water  channel  from  100 
to  200  feet  wide.  This  project  was  completed  in  1881,  at  a  total  expense 
of  $83,500. 

Under  the  project  adopted  in  1881,  $215,840.21  had  been  expended 
up  to  the  close  of  the  fiscal  year  ending  June  30, 1893.  There  was  then 
an  improved  channel  15  feet  deep  at  mean  low  water  and  150  feet  wide 
from  the  15-foot  depth  outside  the  bar  at  the  mouth  to  a  point  75  feet 
east  of  Market  street  bridge,  except  over  the  rock  below  Third  street 
bridge,  the  removal  of  which  to  15  feet  was  then  in  progress. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  complet- 
ing the  project. 

Wilmington  is  a  port  of  entry  and  in  the  coUcction  district  of  Delaware.  The 
amonnt  of  revenue  collected  there  during  the  fiscal  year  ending  June  30,  1894,  is 
$12,686. 

AMOUNTS   APPROPRIATED. 


By  art  approved — 

July  14, 1836 .$15,000 

March  3, 1837 8,  000 

July  7, 1838 9,356 

July  11, 1870 15,  000 

June  10, 1872 10,  000 

March  3, 1873 6,  000 

June  23, 1874 6,  000 

March  3, 1 875 10,  000 

August  14. 1876 16,  000 

June  18, 1878 7,  000 

March  3, 1879 3,  500 

Of  the  above  the  sum  of  $2,411.22  has  been  carried  to  the  surplus  fund  of  the 
Treasury. 

Money  statement 

July  1,  1893,  balance  unexpended $27,909.79 

June  30,  1894,  amount  expended  during  fiscal  year 24,  716. 54 

J  nly  1,  1894,  balance  unexpended 3, 193.  25 


By  act  approved — 

June  14, 1880 $10,000 

March  3, 1881 50,000 

By  act  passed  August  2, 1882 50, 000 

By  act  approved — 

July5,1884 2.5,000 

August  5, 1886 18, 750 

By  act  of  August  11, 1888 30, 000 

By  act  approved — 

►September  19, 1890 30, 000 

July  13, 1892.. 40,000 


'Amount  (estimated)  required  for  completion  of  existing  project 47, 634. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    47,  634.00 
"^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  anrt 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COM^rERCIAL   STATISTICS. 


Tho  following  Htatistics  are  furnished  by  William  D.  MuUeu,  jr.,  president  of  the 
Board  of  Trade  of  Wilmiugton,  Del. 


I'roducts. 


Iron  and  steel  inauufactureH 

Morocco  and  other  leathers 

Carriage,  wagon  and  carriage  woodwork. 
Cotton 


liaruesH  and  other  leather  goods 

Mill  woodwork 

Kailroad  cars 

Flour  and  meal 

Beer 


Capital. 


Valno  of 
annual  pro- 
duction. 


Xnmbor  of 
employ  6s. 


Fertilizers *....*. 

Bricks  and  terra  cotta 

(rranite,  qaarried,  and  sandstone  and  marble  worked 

Pi/rk-nacking 

Miscellaneous 


$13, 042. 800 

7,280 

5, 422,  250 

2,274 

1, 207, 800 

702 

2, 352.  000 

1,974 

121. 000 

46 

718, 175 

517 

4, 560,  000 

3,060 

756,  700 

89 

060,000 

126 

1,062.000 

225 

356.500 

359 

646,800 

420 

384,000 

72 

713,  782,  725 

3.095 

Total. 


$10,(K)1,40C 
2,  336,  800 

1. 119,  800 
2,  556.  750 

75,900 
493.350 
2, 280,  000 
504,  850 
540.  000 
661,  700 
247, 250 
249, 700 
108,000 

7. 120,  960 


28,296,460  I   45.072,750 


20, 230 


Th(<  toiinagQ  of  tho  leading  articles  received  is  estimated  as  follows: 

Coal 

Lnmher 

Iron 

Sand 

Cement 

Plaster  

Vc per  

Flour  and  meal 

Machinery 

Railroad  cars .- 

Granite  stone 

(iroccrics 

Dry  poods  . . . 
Mi8cellt?ncons 


Tons. 

300,000 

112,500 

75,000 

50,000 

5,200 

500 

45,000 

360,000 

75,000 

81,000 

50,491 

120,000 


Total 1,274,691 

There  is  invested  in  freight  and  passenger  lines  ])lyinir  between  this  city  and 
Philadelphia  $1,000,000,  making  10  departures  and  10  arrTvfils  daily  of  ^'ossels  of 
about  250  tons  capacity  running  between  Philadelphia  and  Wilmington. 

The  following  statistics  relating  to  foreign  imports  and  exports  and  of  vessels 
sailing  and  trading  in  Wilmington  Harbor  are  furnished  by  the  Hon.  George  L. 
Townsend,  collector  of  customs,  Wilmington,  Del.: 

Imports :  Goat  hides,  nitrate  of  soda,  etc $221, 270 

Exports : 

Machincrv  ( 3.553  tons) 1, 1 11. 706 

Crude  and  refined  oils  (47,938,955  gallons) 1, 683, 043 

Total 3,016,019 

]'ex8clH  iradimj  in  harbor  at  li'ilmington,  Del. 


Class. 


Steamers 
Do... 

Tugl>oats 
Do... 


Nunj-  Agjn'epfate 
ber.  j    tonnage. 


Draft. 


o 

2 
5 
3 


Tout. 

Feet. 

54;i 

13 

464 

0and7 

1,594 

4  to  8 

1  rips. 


Two  trips  daily  between  Philadolpbia  and  Wilmington. 
Tliree  trips  daily,  pasKenj^era  and  freight. 
In  river  and  hari>or  work, 
Wilmington  and  Northern  Railroad. 


Numerous  schooners  and  sloops  are  engaged   in  trade  coastwise,  carrying  general 
merchandise,  of  which  no  record  is  kept. 
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The  follow iug  statistics  of  vessels  built  and  repaired  at  Wilmington,  Del.,  werw 
furnished  by  the  Harlan  &  Hollingsworth  Company,  Jackson  &  Sharp  Company, 
Pnsey  &  Jones  Company,  and  Enoch  Moore,  Wilmington,  Del. : 

Vessels  huilt. 


Class. 


^^'  Tonnage.!  Draft. 


Passenger  steamers :  I 

WcK>den 4 

Iron :  1 

Passenger  and  freight  steamers :  j 

WootlcM 2 

Iron !  1 

Tugboats,  wooden 3 

Barges  and  scows '  5 

Total I  16 


479 

28 

300 

143 

292 

2.585 


Feet. 


5 


5 


3,827 


Vessels  repaired. 


Class. 


^'""*  Tonna-e. 
ber.    *"""'*o^- 


Steamers 


lOG 


Sailing  vessels I      48 


31,  037 
6,263 


Total 154 


37,300 


H  2. 
IMPROVEMENT  OF  ICE  HARBOR  AT  NEWCASTLE,  DELAWARE. 

At  tJio  beginning  of  the  fiscal  year  there  was  available  of  the  ai)|)ro 
pnation  of  September  19,  1890,  a  balance  of  83,583.  A  project  was 
submitted  to  the  Department  to  expend  this  sum  in  dredging  the 
harbor,  where  needed,  to  a  depth  of  18  feet  below  mean  low  watcT, 
which  was  approved  on  August  IG,  1893.  It  was  estimated  that  to 
dredge  the  portion  of  the  harbor  up  to  the  wharf  line,  wiiich  had  a 
depth  of  less  than  18  feet  of  water,  would  require  the  removal  of  about 
32,000  cubic  yards  of  material.  In  this  area  was  included  that  portion 
which  had  been  dredged  in  1887  to  a  depth  of  18  feet,  but  which  had 
shoaled  again  about  an  average  of  2  feet.  Awaiting  favorable  prices 
in  the  dredging  market,  in  order  to  accomplish  if  possible  with  the 
available  funds  the  removal  of  the  entire  shoal,  the  work  was  let  in 
December,  1893,  under  a  verbal  agreement  to  the  Atlas  Dredging 
Company,  of  Wilmington,  Del.,  at  the  low  price  of  9.4  cents  per  cubic 
yard,  measured  in  place. 

Operations  were  begun  on  January  29,  1894,  and  were  completed  on 
February  28  following,  31,000  cubic  yards  of  mud  having  been  removed. 
The  dredged  material  was  carried  away  in  scows  and  deposited  on  the 
lower  side  of  the  dike  at  Bulkhead  Shoal  in  the  Delaware  Eiver.  The 
dredged  area  is  somewhat  irregular  in  shape,  averaging  1,000  feet  in 
length  and  135  feet  in  width,  and  extends  from  a  short  distance  above 
Pier  O,  at  the  upper  end  of  the  harbor,  to  Pier  I,  at  the  lower  end,  and 
to  within  10  feet  of  the  wharf  line.  At  the  close  of  operations  the 
depth  of  water  within  the  harbor  was  not  less  than  18  feet  at  mean  low 
tide,  but  as  the  harbor  has  previously  been  dredged  twice,  to  12  and 
18  feet  respectively,  and  the  water  above  and  below  the  same  along 
the  shore  is  comparatively  much  shoaler,  there  is  no  probability  that 
these  improvements  are  permanent  and  periodical  dredging  will  have 
to  be  resorted  to,  if  the  depth  is  to  be  maintained. 

The  project  for  the  establishment  of  an  ice  harbor  at  Newcastle  dates 
back  to  colonial  times,  and  was  suggested  by  the  necessity  of  pro- 
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viding  a  place  of  refuge  for  vessels  during  the  prevalence  of  ice  iu  the 
Delaware  Kiver.  Since  tbe  ice  liarbor  at  lieedy  Island,  10  miles  farther 
down  the  river,  has  become  useless  from  decay  and  la(»k  of  water, 
this  harbor  is  now  the  first  one  vessels  reach  in  coming  up  the  bay. 
The  number  of  vessels  seeking  refuge  during  winter  is  very  great,  and 
the  enlargement  of  the  harbor  is  only  a  question  of  time.  Attention 
was  called  in  the  report  for  1802  to  the  practicability  of  materially 
enlarging  the  area  of  the  harbor,  by  the  construction  of  an  additional 
pier  on  the  30-foot  contour  at  the  point  of  intersection  of  two  lines  pro- 
longed over  i)iers  K  and  M  and  L  and  K,  respectively. 

Tlie  two  outermost  piers,  M  and  N,  are  at  present  too  tar  apart  to 
shelter  the  harbor  effectually  against  running  ice  when  strong  easterly 
winds  prevail. 

The  project  adopted  in  1884  is  now  completed.  It  provided  for  the 
repair  of  Pier  K,  the  placing  of  riprap  around  it  and  Pier  N,  and  the 
rebuilding  of  Pier  11;  also,  the  increase  of  the  area  and  depth  of  the 
harbor  by  dredging.  The  amount  appropriated  was  $22,600.  Up  to 
the  dose  of  the  fiscal  year  ending  June  30,  1893,  $19,017  had  been 
ex])ended  on  the  project.  As  many  of  the  iv.e  piers,  especially  the  older 
ones,  are  liable  at  any  time  to  be  damaged  by  ice  or  by  collision  with 
vessels,  and  may  need  immediate  rei)airs,  a  small  sum  should  be  avail- 
able to  keep  them  in  pro])er  condition. 

Ncwcnstlo  is  ii;  tlio  colh^ctiou  district  of  Delaware.  Wilmin^^ton  is  the  nearest 
port  of  entry,  and  the  nniount  of  revenue  collected  there  during  the  fiscal  voar  end- 
ing June  'MK  18JM,  is  $12,()SG. 

AMOUNTS    API»K01'RIATE1». 


Bv  act  approved — 

May2(),182G $25,000.00 

Mareli  2,  1S2!» 17,  895.  99 

July  2,18.% 2r),00().00 

March  3,  1837 10,  000.  00 

July  7, 18:W 11.  573.  00 

An^ust  30, 1852 15, 000.  00 

July  15.  1870 2.500.00 

Juiie  10, 1872 27,  000.  00 

March  3,  1873 20,000.00 


Bv  act  ap])r()ved — 

August  14, 187fi $12,000.00 

June  18,1878 10,000.00 

March  3, 1879 5,500.00 

Junol4,1880 3,000.00 

March  3, 1881 20,000.00 

July  5, 1884 2,000.00 

August  5, 1886 5, 000. 00 

By  act  of  August  11, 1888....  7,500.00 
By  act  approved  September 

June  27,1874 10,000.00  i          19,181K) 8,100.00 

March  3,1875 20,000.00  : 

Of  the  above,  the  sum  of  $18,285.05  has  been  carried  to  the  surplus 
fund  of  the  Treasury. 

Money  utatement, 

July  1. 1893,  balance  unexpende<l $3,583.00 

.Tune  30, 1894,  amount  expended  during  fiscal  year 3, 454.% 

July  1, 1894.  balance  nuexpeade^l 128.65 


lOMMKKCIAl,    STATISTICS    KOR    TIIK    (^ALKXDAU    YF.AK    1893. 

The  following  statistics,  furnished  by  the  Wilmington  and  Northern  Kailroad, 
show  the  business  of  that  company  to  and  from  Newcastle,  Del.  The  statistics  in 
relation  to  vessels  that  have  sought  a  refuge,  in  this  harbor  were  requested  but  not 
received. 
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JReceipta  and  shipmenia. 


Class. 


Tons. 


Receipts: 

Coal,  plate  and  pig  irou,  and  iron  pipe 
Lumber,  etc 

Total 

Shipments,  iron  pipe,  scrap  iron,  etc 

Total  receipts  and  shipments 


23,301 


Value. 


21,383 
21 

$107, 250 
150 

21,404 
1.897 

407,400 
32,020 

430, 420 


VesseU  in  service. 


Class. 


Tng... 
Tug... 
Barges 


Num- 
ber. 

1 
1 
5 

Aggrogate 
tonnage. 

17 
15 

Trips. 


In  constant  service. 
Do. 
Do. 


H  3. 

IMPROVEMENT  OF  APPOQUINIMINK  RIVER,  DELAWARE. 

Nothing  was  done  on  this  river  during  the  past  fiscal  year  for  want 
of  funds. 

At  the  time  of  the  adoption  of  the  present  project  there  was  a  mean 
low  water  depth  of  2  feet  at  the  entrance  into  Delaware  Bay,  and  the 
shoalest  depth  inside  the  river  was  4J  feet.  The  most  serious  obstruc- 
tions to  the  navigation  of  the  river  were  the  many  bends  in  the  lower 
and  middle  sections. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and  is  for 
a  channel  8  feet  deep  at  mean  low  water,  having  a  width  of  80  feet  from 
the  bridge  at  Odessa  to  near  Townsend's  Wharf,  a  distance  of  3^  miles, 
and  a  width  of  100  feet  from  this  wharf  to  the  mouth  of  the  river,  a 
distxinceof  5  miles.    The  estimated  cost  of  the  improvement  is  $39,963. 

In  1891  the  channel  was  dredged  to  the  full  width  of  80  feet  and 
depth  of  8  feet  at  mean  low  water  for  a  distance  of  1,975  feet  in  a 
down-river  direction,  beginning  at  the  lower  end  of  Watkins  Wharf  at 
Odessa,  and  early  in  1893  a  further  distance  of  4,487  feet  was  dredged. 
Of  the  latter,  595  feet  were  dredged  to  the  approved  width;  but  on 
account  of  the  settlement  and  sliding  in  of  the  very  soft  marsh  banks 
upon  which  the  excavated  mud  and  sand  were  deposited,  the  full 
approved  width  of  80  feet  could  not  be  made  along  the  remainder  3,893 
feet,  and  it  wjis  therefore  made  of  50  feet  until  the  banks  should  have 
become  firmer.  The  entire  length  dredged  is  6,462  feet,  of  which  2,570 
feet  are  80  feet  wide  and  3,892  are  50  feet  wide.  The  channel  has 
thereby  been  materially  improved  as  far  as  the  work  has  progressed, 
giving  great  relief  to  shipping  and  the  harbor  room  at  Odessa  increased. 
The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  1893  was  $10,000. 

It  is  proposed  to  expend  the  amount  asked  for  in  continuing  improve- 
ments as  approved,  in  a  down-river  direction,  beginning  at  the  point 
where  work  was  left  off  in  1893. 

Tliis  work  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year  end- 
ing Jane  30, 18&4,  is  $12,686. 
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AMOl'NTS   ATPROPKIATKD. 

15y  act  approved  September  19, 1890 $5,000 

Hy  act  approvedJuly  13, 1892 5,000 

Money  statement 

Amount  (estimated)  rcciuired  for  compli  tiou  of  cxistiuj*  project $29, 963. 00 

Amonuttliat  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18()6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


<'OM.MKRClAL    STATISTICS   FOU    CALENDAR   YKAU   1893. 


Jieccipts  and  shipments. 


Class. 


jleceiptR : 

Bono,  coal,  iron,  phosphate,  etc 

(vhoniicala,  i'urtilizers,  cftDned  goods,  etc. 

Farm  productH,  live  stock,  etc 

(leiierul  merchandise 


Total 


Shipments : 

Canned  goods,  fertilizers,  hides,  tallow,  ctv. 

Poultry,  fruit,  grain,  live  stock,  etc 

General  merchandise 


Total 

Total  rtH?eiptH  and  Hhipments 


Tons. 


1,735 

3.960 

243 

3,445 


9,389 


2,950 
0,453 
1,500 


10,903 


20,292 


Yalao. 


$9,925 

02,960 

15,250 

191,250 


279,385 


102,000 

218,900 

60,000 


440,900 


720,285 


I'esHch  trading  in  Appoquinimink  River ,  Delaware, 


Class. 


Num-  Aggregate  ;  j.    .. 
ber.  ,    tonnage.      ^™'^- 


Trips. 


Steamers. . 
Tugboats. 
Schooners. 


Feet. 


o 

3 
4 


367  7  !  Service  and  tri-weekly. 

135  7  i  150  to  200  trips  cacUyemr. 

275  U  I  150  to  200  trips  each  year. 


The  above  statistics  were  furnished  by  Hon.  Columbus  AVatkins,  Odessa,  DeL 


H  4. 

IMPROVEMENT  OF  SMYRNA  RIVER,  DELAWARE. 


At  the  beginning:  of  the  fiscal  year  a  contract  dated  October  26, 1892, 
was  in  force  with  Chester  T.  Caler,  of  Norfolk,  Va.,  for  dredging,  at  the 
rate  of  13  cents  per  cubic  yard,  measured  in  place,  the  work  to  be  com- 
pleted before  December  31,  1893. 

Operations  were  begun  on  September  G,  1893,  and  completed  on  the 
11th  day  of  the  following  month,  19,r)93  cubic  yards  of  material,  princi- 
pally mud,  sand,  and  clay  in  about  equal  proportions,  having  been 
removed  and  deposited  upon  the  banks  of  the  river  along  the  edge  of 
the  cut.    Dredging  was  done  at  seven  different  localities,  five  being  in 
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the  upper,  one  in  the  middle,  and  one  in  the  lower  section  of  the  river. 
As  the  channel  had  previously  been  ranch  improved^  but  nowhere  to  the 
full  approved  dimensions,  the  raain  object  of  the  season's  work  con- 
sisted in  giving  it  the  required  depth  and  width  of  7  and  60  feet,  respec- 
tively, where  the  needs  of  navigation  should  most  demand  it. 

The  first  point  improved  extends  from  the  upper  granary,  at  Smyrna 
Landing,  the  head  of  navigation,  to  Sisco's  Wharf  below,  a  distance  of 
about  1,100  feet.  Except  for  a  short  distance  at  the  point  of  beginning, 
the  full  width  of  the  channel  was  made  throughout  this  section  and 
the  depth  increased  to  7  feet  below  mean  low  water,  including  the  area 
of  the  turning  basin,  which  is  located  here.  Proceeding  down  the  river, 
the  next  point  where  dredging  was  done  was  near  the  Lewis  &  Price 
Phosphate  Works.  Opposite  the  works  exists  a  very  sharp  turn  in  the 
river,  and  although  the  point  which  makes  it  had  been  cut  back  dur- 
ing previous  operations,  the  difficulties  experienced  in  making  the  turn 
by  vessels  going  at  full  speed  still  remained  to  a  great  degree.  The 
difficulty  was  much  alleviated  by  dredging  an  additional  width  of  about 
25  feet  for  a  distance  of  400  feet  into  the  concave  shore  of  the  bend, 
which  increased  the  channel  width  opposite  the  point  to  an  average  of 
75  feet.  Jieginning  at  Walravens  Point,  a  section  of  the  river,  1,870  feet 
long,  was  then  dredged  to  full  width  and  depth  as  far  as  the  Beaver 
House  Point.  Between  this  point  and  the  mouth  of  Old  Creek,  a  short 
and  somewhat  sinuous  reach  of  the  river,  the  channel  was  widened  at 
two  places,  200  feet  by  GO  feet  on  the  east  side  and  150  by  20  feet  on 
the  west  side,  respectively. 

Tlie  last  locality  referred  to  is  about  lA  miles  below  Smyrna  Landing. 
The  following  3^  miles  of  the  river  appeared  to  be  in  a  fair  condition, 
and  no  particular  obstruction  was  reported  to  interfere  with  navigation 
above  Gravel  Reach,  5  jniles  below  the  landing.  As  the  name  indicates, 
at  this  point  existed  a  hard  gravel  bar  which  had  previously  been 
dredged  to  a  depth  of  GJ  feet;  the  channel,  however,  was  narrow,  and 
on  account  of  a  sharp  turn  at  each  end  of  the  reach  was  difficult  to 
make  under  full  headwfiy,  especially  on  windy  days.  It  was,  therefore, 
redredged  for  its  full  length,  780  feet,  the  width  being  increased  to  GO 
feet  and  the  depth  to  7  feet  below  mean  low  water. 

Upon  request  of  the  steamboat  company,  a  cut  50  feet  wide  and  7 
feet  deep  through  a  narrow  bar  over  which  5  feet  of  water  could  be 
carried  at  mean  low  tide,  and  which  is  located  about  one-half  mile  inside" 
the  mouth  of  the  river,  was  also  made  before  the  close  of  operations,  the 
number  of  cubic  yards  of  material  removed  at  this  point  being  222. 

The  existing  i^roject  for  improvement  of  this  river,  formerly  Duck 
Creek,  is  based  upon  a  survey  made  in  1887,  and  is  for  a  7-foot  low  water 
channel  GO  feet  wide  from  Smyrna  Landing  to  the  mouth,  and  100  feet 
wide  across  the  bar  at  the  entrance,  at  an  estimated  cost  of  $37,305.20. 
The  project  was  approved  in  1888,  and  operations  since  then  have  "been 
confined  to  the  improvements  within  the  upper  river.  Up  to  the  close 
of  the  fiscal  year  ending  June  30,  1893,  $14,950.82  had  been  expended 
in  improving  the  upper  5  miles  of  the  river  at  various  shoals  and  bars, 
the  dredged  channel  being  no  less  than  40  feet  wide  and  6^  feet  deep 
at  mean  low  water. 

Previous  to  1888  the  General  (Tovernment  had  expended  $10,000  in 
improving  the  entrance  to  this  river.  Several  cut-offs,  to  straighten 
the  course  of  the  creek,  were  made  many  years  ago  by  the  citizens  of 
Smyrna,  at  an  expense  of  $G,500. 

With  the  amount  expended  during  the  past  fiscal  year  4,730  feet  of 
the  channel  were  completed  in  accordance  with  the  iiroject,  the  total 
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length  to  be  improved  being  25,425  feet.  As  this  length  was  entirely 
dredged  daring  previous  seasons,  but  not  to  the  full  dimensions,  there 
remain  20,095  feet  of  channel,  now  40  feet  wide  and  6^  feet  deep,  to  be 
widened  to  GO  feet  and  to  be  deepened  to  7  feet  below  mean  low  water. 
No  examination  has  been  made  of  the  improved  channel  since  the  close 
of  operations  last  year,  but  it  is  believed  to  be  in  fair  condition. 

Tlie  improved  channel  has  been  the  means  of  bringing  navigation 
2  miles  nearer  the  town  of  Smyrna,  resulting  in  a  reduction  in  freight 
rates  and  in  the  time  of  transporting  freight  to  and  from  the  town. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  dredging, 
in  i)ursuance  of  the  i)roject  now  in  force. 

TbiH  work  is  iu  the  collectiou  diKtrict  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  collected  there  during  the  fiscal  year  end- 
ing Juno  30,  1894,  i«  $12,686. 

AMOUNTS   APPUOPUIATEI). 

By  act  approved — 

Juno   li,  1880 $5,000 

March  3,  1881 3,000 

By  actpa88e<l  August  2,  1882 2,000 

By  act  of  August  11,  1888 10,000 

By  act  approved — 

September  19,  1890 5,000 

July  13,  1892 3,000 

Money  statement. 

July  1,  1893,  balance  unexpended " $3, 049. 18 

June  30,  1894,  amount  expended  during  fiscal  year 2, 855. 00 

July  1,  1894,  balance  unexpended 194. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 19, 365. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1896    10, 000. 00 
Sul)mitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS  FOR  CALENDAR  YEAR   1893. 


Receipts  and  shipments. 


ClaAS. 


Receipts : 


Bonis  pi^  iron  nn<l  Bteol,  pliospliato  rock.  etc. 

('heiiiicals,  camicd  goods,  fertilizere,  etc- 

Ciraiii,  vrlioat,  cattle,  fruitH,  etc 

(leneral  merrliandiHe 


Total 
SlnpmentH: 


Tou8. 


r 


0,700 

8,513 

4,500 

10.000 


29,713 


YaliM. 


$88,000 

207,000 

80,000 

400,000 


725,000 


Cord-wood,  railroad  ties,  timber,  etc 80, 900 

Baskets,  tile,  terracotta,  canned  poods,  etc [     106,740 


I'm  its,  vegetables,  grain,  cattle,  liurses,  etc 
General  niercbandise 


23,340 
5,000 


200,000 

657.000 

1.425,880 

200,000 


Total !    215,980 

Total  receipts  and  s1ii]micntA 245,693 


2.381.850 


3,116,850 
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Vessels  trading  in  Smyrna  River,  Delaware, 


Class. 


iKum- 
i  ber. 


Aggregate 
tounage. 


Steamera  . 

Do.-.. 

Tugs 

Barges  — 
Schooners 


1 

3  i 
3 

2  ' 
1' 


160 

450 

"466" 
240 


Draft. 


Fett. 


6 

0 

6 

4  to5 


Trips. 


Daily  three  months ;  three  trips  eocli  week  balance 

of  year. 
Charter. 

>In  constant  trade. 

Charter. 


Many  small  sloops  and  fishing  vessels  trading,  and  at  times  a  number  at  month  of  river  whore  there 
is  a  good  harbor,  but  bar  at  mouth  prevents  large  vessels  entering. 

Tho  above  statistics  were  furnished  by  Mr.  A.  E.  Jardinc,  secretary  of  the  Phila_ 
delphia  and  Smyrna  Transportation  Company,  accompanied  by  the  following  letter. 

• 

Smyrna,  Del.,  May  2, 1894. 

Dear  Sir  :  We  herewith  mail  you  statistics  as  requested.  Have  made  very  few 
changes  as  the  total  volume  is  very  little  increased  over  the  previous  year.  Since 
the  last  work  there  has  been  erected  at  Smyrna  Landing  three  large  factory  build- 
ings, one  130  by  60,  part  three  stories;  one  40  by  80,  two  stories,  and  one  110  by  45, 
one  story.  These  factories  have  already  about  doubled  the  population  of  Smyrna 
Landing  and  employ  in  full  season  over  200  handb.  There  is  no  doubt  but  what 
these  industries  were  started  principally  on  account  of  the  improved  shipping  facil- 
ities due  to  increase  in  depth  and  width  of  channel,  and  that  more  such  factories 
will  locate  as  soon  as  the  work  is  completed  at  the  mouth  of  the  river.  All  largo 
cargoes  have  now  to  bo  unloaded  outside  and  lightered,  owing  to  insufficiency  of 
wat«r  at  the  mouth. 

This  companj^  is  still  postponing  the  building  of  a  new  steamer,  hoping  that  an 
appropriation  will  soon  be  made  so  that  Smyrna  Kiverwill  be  navigable  at  any 
tide.    Trusting  that  this  will  meet  your  approval,  wo  remain. 
Yours,  very  truly, 

A.  E.  Jardine,  Secretary, 

Gen.  WiLLiA.M  F.  Smith. 


H5. 

IMPROVEMENT  OF  MURDERKILL  RIVER,  DELAWARE. 

At  the  beginning  of  the  fiscal  year  work  under  a  contract  with  Ches- 
ter T.  Caler,  of  Norfolk,  Ya.,  dated  October  24,  1892,  for  dredging  at 
the  mouth  of  the  river  at  the  rate  of  13  cents  per  cubic  yard,  measured 
in  place,  was  in  progress,  operations  having  been  begun  on  the  28th  of 
the  preceding  month.  The  work  was  completed  on  August  31,  follow- 
ing, 45,454  cubic  yards  of  material  having  been  removed  during  the 
fiscal  year.  The  total  amount  of  material  removed  under  the  contract 
is  47,8i()4  cubic  yards.  The  excavated  material,  which  consisted  of  sand, 
shells,  gravel,  and  black  mud  in  about  equal  proportions,  was  deposited 
along  the  sides  of  the  cut  made  by  the  dredge.  A  channel  was  dug  to 
a  depth  of  5  feet  below  mean  low  water  across  the  flats  from  a  point  a 
short  distance  inside  the  mouth  of  the  river  to  the  5-foot  depth  in  Del- 
aware Bay,  its  width  being  GO  feet  and  its  length  4,840. 

The  present  project  for  improvement  is  based  upon  a  survey  of  the 
river  made  in  1891,  and  is  for  a  7-foot  low- water  channel  80  feet  wide 
from  the  town  of  Frederica,  at  the  head  of  navigation,  to  the  mouth  of 
the  river,  and  150  feet  wide  from  the  mouth  across  the  flats  outside  to 
the  7-foot  depth  in  Delaware  Bay,  the  cut  at  the  mouth  to  be  protected 
by  forming  an  embankment  of  the  dredged  material  on  each  side,  the 
estimated  cost  being  $47,550.  The  project  was  adopted  in  1892,  an 
appropriation  of  $7,000  having  been  made  by  Congress  under  which 
the  first  work,  as  described  above,  was  done  during  the  fiscal  years  end- 


880         KEPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ABICY. 

iiig  June  .*iO,  1893,  and  June  30, 1894.  Very  little  progress  had  bi^n 
made  at  the  end  of  the  first-named  fiscal  year,  when  the  total  expendi- 
tures amounted  to  $152.90. 

In  1881  a  survey  of  this  river  was  made  by  the  U.  S.  Engineer  Depart- 
ment in  accordance  with  the  river  and  harbor  act  of  March  3,  1881, 
and  a  project  submitted  for  its  improvement.  No  appropriation  was 
subsequently  made  by  Congress,  however,  as  the  river  was  at  that 
time  in  the  bands  of  an  improvement  and  navigation  company  char- 
tered by  the  State.  This  comi)any  had  expended  about  $10,000  in  rec- 
tifying the  many  bends  of  the  river  by  cutting  straight  canals  and  in 
dredging  a  narrow  cut  across  the  flats  at  the  mouth.  The  latter  slowly 
filled  up  again. 

The  total  expenditures  under  the  present  project  to  June  30,  1894, 
were  $0,970.22.  No  examination  has  been  made  of  the  cut  since  the 
suspension  of  the  work  in  August  last,  and  its  j^resent-  condition  is 
therefore  not  known. 

The  amount  asked  for,  if  ai)propriated,  will  be  expended  in  dredging 
at  the  bar. 

This  work  is  in  tho  coHcotioii  district  of  Delaware.  Wilmington  ijB  the  nearest 
port  of  entry,  at  which  tho  amount  of  revenue  collected  during  the  fiscal  year  end- 
ing June  3(),'  1894,  was  $12,686. 

AMOrXT    APPIlOI'inATKD. 

By  act  approved  July  13,  18i»2 $7,000 

Money  statement. 

July  1,  1893,  balance  unexpended $6, 847. 10 

June  liOf  1894,  amount  cx])onded  during  fiscal  year 6, 823. 32 

July  1. 189 1,  balance  unexpended 23. 78 

{Amount  (estimated)  rcciuirod  for  completion  of  existing  project 40, 550. 00 
Amount  that  can  beprolitably  expended  inliscalyear  ending  June  30, 1896    10, 000. 00 
Submitted  in  com})liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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HcctlptH  and  shipments. 


Cla«H. 

Keceipta: 

IJono,  ro<"k  i)hofl]>bato,  timbor,  etc 

ClieiniculH,  mill  work,  lime,  <:lc 

Ciilth',  Iniit,   vf'^ptablcH,  etc , 

( iciu-ral  mcrt-liaiKiiHo 

Total 

Shipment  r: 

Lo^H.  railroad  ties,  timbrr.  »'to 

Canned  pMjdi*.  ftirtiliztTH,  tin  i»lat«».  ««Lr. , 

Fruit,  tirain.   «'attli»,  Mhe«'i),  <*to , 

(ieneral  merchandise 

Total 

Total  receipts  and  sliipnientH 


Tons. 


11.100 

12,705 

1,871 

0,300 


Value. 


$203,000 

100,140 

48.180 

260,000 


32, 2«6 
SI,  320 

«,  r».V) 

18,  r)75 
820 

620,420 

228,400 

325, 975 

792, 010 

32,800 

77, 270 
100,530 

1,379.185 

1,099,605 
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V€88el8  trading  in  Murderkill  Jiircry  Delaware. 


Class. 


Steamer  .. 

SloopB 

Schooners 


1 
2 
6 


Nam-'  Agj^rogate 
ber.  j   tonnage. 


75 
24 

300 


Draft. 


Feet. 
5  to  6 


Trips. 

Semi  weekly. 

Constantly  engaged  in  trade. 


The  above  statistics  were  furnished  by  Mr.  Caleb  J.  »SinitlierR,  Frcderica,  Del. 


H  6. 

IMPROVEMENT  OF  MISPILLION  RIVER,  DELAWARE. 

At  tlio  beginning  of  the  fiscal  year  dredging  operations  bad  been 
suspended  under  autbority  from  tbe  Department  received  June  21, 
1893,  on  account  of  tbe  diflBculties  encountered  in  dredging  a  cbannel 
across  tbe  sboals  witbin  tbe  entrance  to  tbe  river.  Tbe  suspension 
was  granted  until  some  works  could  be  devised  to  protect  tbe  cut  to  be 
made  and  to  prevent  its  being  filled  up  again  by  tbe  strong  cross  tides. 
A  plan  for  a  dike,  consisting  of  two  row^s  of  closely  driven  piles  C  feet 
apart  and  strengtbened  witb  wale  pieces  and  cross-ties,  tbe  space 
between  tbe  piles  to  be  filled  witb  brusb  and  tbe  outside  of  tbe  dike  to 
be  revetted  witb  dredged  material  to  tbe  top  of  tbe  piling,  was  sub- 
mitted and  returned  approved  on  July  3, 1893.  Tbe  amount  reserved 
for  tbat  purpose  from  tbe  appropriation  was  $5,000.  Proposals  were 
immediately  invited  by  circular  letter  sent  to  six  responsible  firms  and 
in  reply  tbree  bids  were  received  of  wbicb  tbe  lowest,  tbat  of  Sanford 
&  Brooks,  of  Baltimore,  Md.,  to  build  tbe  dike  as  specified  at  tbe  rate 
of  $8.90  per  linear  foot  complete,  was  accepted.  Tbe  contract  was 
approved  by  tbe  Chief  of  Engineers  under  <late  of  August  11,  1893, 
and  tbe  first  \)i\e  was  driven  on  tbe  30tb  day  of  tbe  same  month.  On 
October  27  following,  500J  feet  of  dike,  as  much  as  could  be  built  under 
the  allotment,  were  completed  and  the  contract  was  closed. 

Th<;  dike,  which  is  to  contract  tbe  present  wide  mouth  of  tbe  river 
and  to  regulate  the  course  of  the  in  and  outgoing  tide  so  as  to  concen- 
trate it  in  one  direction,  begins  above  high-watermark  on  Sandy  Point, 
on  the  north  side  of  the  entrance,  and  extends  395  feet  in  a  straight 
line  due  south;  then  deflects  ITJo  east  for  the  remaining  length,  105f 
feet,  as  far  as  it  is  built  at  i)resent.  It  is  proposed  to  extend  it  further 
on  this  line  when  additional  funds  become  available. 

Dredging  operations  were  resumed  in  tbe  immediate  vicinity  of  the 
dike  on  October  20.  As  the  flats  are  nearly  bare  at  low  tide,  tbe  work 
could  most  of  the  time  be  carried  on  only  during  high  water.  Tbe  first 
cut  was  begun  inside  the  mouth  of  the  river,  on  tbe  same  side  and  a 
short  distance  above  Sandy  Point.  This  point,  wbicb  projects  into  the 
main  cbannel,  was  cut  back  as  much  as  the  safety  of  tbe  bank  of  sand 
thrown  up  by  tbe  dredge  would  permit.  A  cbannel  w^as  made  about 
570  feet  long,  80  feet  wide,  and  5  feet  deep  at  mean  low  water  from  the 
5-foot  depth  in  tbe  creek  to  a  point  opposite  and  50  feet  west  from  tbe 
outer  end  of  the  dike,  tbe  direction  being  the  same  as  that  of  the  second 
section  of  the  latter.  Tbe  contract  was  comi)leted  on  November  30, 
1893.  During  the  fiscal  year  23,500  cubic  yards  of  material  bad  been 
removed,  making  a  total  of  30,329  cubic  yards  removed  under  tbe  con- 
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tract.  The  iniproveineuts  made  so  far  at  the  mouth  arc  too  limited  and 
too  incomplete  to  have  any  eftieet  ui)oii  the  commerce  of  the  river. 

Th<»  present  project  for  improvement  is  based  upon  a  survey  of  the 
river  made  in  1891,  and  is  for  a  cut  across  the  rtats,  l.iO  feet  in  width 
and  it  feet  in  deptli,  at  mean  low  water  from  inside  the  mouth  of  the 
river  to  the  C-foot  contour  in  the  bay,  the  dredged  material  to  fonu  a 
wall  of  mud  on  the  northern  side  ot*  the  cut,  the  estimated  cost  being 
$24,000.  The  project  was  adopted  in  1802,  an  appropriation  of  $12,000 
having  been  made  by  Congress.  Under  authority  received  from  the 
Chief  of  Engineers  on  July  3,  180.'5,  the  project  was  partly  modifieil,  by 
granting  permission  to  strengthen  the  base  or  inshore  end  of  the  mud 
bank  with  a  pile  dike,  filled  with  brush.  The  work  done  during  the 
past  iiscal  year  and  during  May  and  June,  1803,  was  the  first  done  under 
the  project. 

^lispillion  IJiver,  formerly  Mispillion  Creek,  has  been  under  improve- 
ment by  the  General  Government  since  1879,  $17,000  having  been 
expended  before  the  present  project  was  adopted  in  making  a  channel 
40  feet  wide  and  6  feet  deep  at  low  water  between  Milford,  at  the  head 
of  navigation,  and  the  mouth.  This  channel  was  completed  with  the 
exception  of  a  short  and  shoal  section  near  the  moiith,  which  needs 
dredging. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  $1,089.38  had 
been  exixnided  under  the  present  project.  The  cut  dredged  to  that 
date  was  000  feet  long,  40  feet  wide,  and  G  feet  deep,  and  had  undoubt- 
edly partly  filled  again. 

Further  ai)propriations  will  be  expended  in  continuing  the  execution 
of  the  i)roje(^t  as  begun. 

This  work  is  in  the  collection  district  of  Delaware.  AVilmingtoii  is  the  nearest 
port  of  eiitrj',  at  which  th«»  amount  of  revenue  collected  during  the  iiscal  rear  end- 
ing' June  30,  1804,  was  ^IL*,!^^?^. 

AMOUNTS    AI'PKOPJCIATEI). 

15v  act  approved — 

March  3,  1S79 $3,000 

June  11 ,  18«0 4, 000 

March  3,  1881 3,600 

Hy  aet  passed  August  2,  1S82 3,000 

Hv  aetof  AuK"Ht  11,  18S8 8,500 

Hy  act  ap])rovcd  July  13,  1802 12,000 

Mo)ietf  siatcmmf. 

July  1,  ISJC,  lialance  unc\-p(?nd«;d $10, 910. 02 

Jun(^  liO,  isyi.  amount  expended  during  Iiscal  year 9,416.71 

July  1,  ISIM,  halanc'o  unexpended 1,493.91 

Amount  (estimated)  rofiuired  for  completion  of  existing  project 12,000.00 

Amount  that  can  be  ])rofit  ably  expended  iu  fiscal  year  ending  June  30, 1896    12,000.00 
.Submitted  in  compliance  with  requireirK'nts  of  sections  2  of  river  and 
harbor  acts  of  18GG  and  1807  and  of  sundry  civil  act  of  March  3,  1893. 
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Abstract  of  proposals  received  and  opened  hy  Gen.  Wm,  F.  Smith,  Zfnited  States  Agent  y  for 
the  construction  of  a  dike  filled  tvith  brushwood,,  at  the  mouth  of  Mispillion  Biver,  Del- 
aware. 


No.' 


1 
2 
3 


Name. 


Patrick  Long  Sc  Co 

IK*laware  Constructiou  Co 
Sanford  &,  firooks 


Per  linear 
foot. 


#9.20 
12.60 
*8.90 


iiemarks. 


$7.50  i>er  foot  without  tilling  in. 


*  I.»otrest;  accepted  at  $8.90  per  linear  foot  of  dike,  filled  in  with  brushwood  as  per  specifioationB. 


Commercial  HtatiHtics  were  asked  for,  but  have  not  been  receive<l. 


H  7. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

There  were  uo  operations  during  the  fiscal  year  ending  June  30, 1894. 
The  original  project  for  improvement  was  made  in  1871,  and  is  for  a 
6-foot  low-water  navigation  with  a  minimum  width  of  40  feet  from  the 
month  of  the  river  to  Milton,  the  head  of  navigation,  and  for  a  new 
entrance  protected  by  a  jetty,  at  an  estimated  cost  of  $80,447,  This 
project  was  modified  in  1881  relative  to  the  entrance,  and  the  estimate 
reduced  to  $51,450.  The  channel  within  the  river  has  been  completed 
in  accordance  with  the  project  at  an  expense  of  $35,000,  which  was  the 
total  amount  expended  at  the  close  of  the  fiscal  year  ending  June  30, 
1893. 

The  amount  required  for  completion  of  the  existing  project  is  for  the 
improvements  at  the  mouth  of  the  river  as  designed  in  1871  and  modi- 
fied in  1881.  In  view,  however,  of  the  project^  location,  only  a  few 
miles  below  the  Broadkiln  River,  of  the  outlet  for  the  inland  waterway 
from  Chincot^ague  Bay  to  Delaware  Bay,  a  possibility  has  arisen  that 
the  Broadkiln  can  be  connected  with  the  waterway  at  much  less  cost 
and  with  greater  advantage  to  both  than  if  the  existing  project  were 
carried  out.  It  is  recommended,  therefore,  for  the  present  not  to  appro 
priate  any  money  for  a  new  entrance. 

This  work  is  in  the  coUection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiscal  vcar  end- 
ing Juno  30,  1894,  is  $12,686. 


AMOUNTS   API'KOPRIATED. 

By  act  approved — 

March  3,  1873 $10,000 

.Iunel4,  1880 5,000 

March  3,  1881 5,000 

By  act  passed  August  2,  1882 5,000 

By  act  of  August  11,  1888 10,000 

Money  statement . 

i  Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

<  Submittal  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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H  8. 

IMPROVEMENT    OF    INLAND    WATERWAY    FROM    CHINCOTEAGUE    BAY, 
VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

At  the  begiuiiiug  of  the  fiscal  year  proposals  for  work  to  be  done 
under  the  project  authorizing  the  exi>enditure  of  the  appropriation  of 
$50,000,  made  September  19,1890,  together  with  that  of  July  13, 1892, 
of  825,000,  had  been  invited  for  the  third  time,  the  bids  received  on 
the  two  previous  openings  having  failed  for  various  reasons  to  meet 
the  requirements.  The  work  to  be  done  was  the  dredging  of  a  channel 
4  feet  deep  and  20  feet  wide  in  the  canal  and  bays  along  the  line  of  the 
waterway  situated  between  Synepuxent  Bay  and  Rehoboth  Bay,  and 
to  excjivate  so  much  of  a  cut  20  feet  wide  at  the  bottom  to  a  depth  of 
f)  feet  below  the  adopted  mean  low-water  level  as  could  be  made  with 
tlie  available  funds  from  the  G-foot  depth  in  Itehoboth  Bay  across  Eelio- 
both  Neck  toward  the  headwaters  of  Lewes  Creek. 

Proposals  were  opened  on  .July  18, 1893,  The  lowest  bid  received 
for  dredging  in  the  lower  bays,  at  29J  cents  per  cubic  yard,  was  rejected 
as  being  too  high.  The  lowest  bid  for  excavation  at  liehoboth,  at  20.4 
cents  per  cubic  yard,  was  tendered  by  a  contractor  who,  at  the  first 
letting  in  March,  1893,  had  failed  to  execute  the  contract  awarded  to 
him,  and  this  bid  was  therefore  rejected,  and  with  the  authority  of  the 
Chief  of  Engineers  contract  was  made  on  July  31,  1893,  with  the  next 
lowest  bidder,  Patricius  ]\IcjVranus,  of  Philadelphia,  Pa.,  at  the  rate  of 
21  cents  per  cubic  yard,  measured  in  i)lace,  the  work  to  be  completed 
by  August  1,  1894. 

Work  was  commenced  under  this  contract  on  August  5, 1893,  with 
a  large  force  of  men.  The  plant  consisted  of  2  steam  shovels,  1  J-yaixl 
capacity  of  buckets,  G  locomotive  engines,  CO  dump  cars,  and  14  carts. 
Ko  difliculty  was  encountered  until  the  level  of  the  water  in  Behoboth 
Bay  was  reached.  To  keep  the  excavation  free  from  water  two  lO-iuch 
centrifugal  pumps  were  put  at  work.  This  enabled  the  steam  shovels 
to  carry  the  excavation  to  grade,  as  the  i)umps  kept  the  cut  free  of 
water.  The  steam  shovels  continued  the  work  from  stjition  XM  toward 
the  railroad  crossing,  and  although  encountering  several  strong  springs 
were  able  to  make  the  excavation  to  grade  as  far  as  station  314.  At 
that  point  a  vein  of  sand  carrying  a  strong  stream  of  water  was  encoun- 
tered. Owing  to  water  loosening  up  the  sand,  forming  a  quicksand, 
the  shovels  could  not  bo  kept  from  sinking,  and  further  work  with  them 
had  to  be  stopped. 

From  the  i)oint  where  the  shovels  snsi)onded  work  to  the  railroad 
crossing,  a  distancre  of  1,000  feet,  there  remains  to  be  removed  to  bring 
the  cutting  to  grade  about  0,000  cubic  yards  of  material,  which  will  be 
removed  by  dredging. 

On  the  1st  of  November  a  dipi)er  dredge  was  i)ut  to  work  at  lieho- 
both Bay  to  continue  the  work  through  the  marsh  to  the  point  where 
the  steam  shovels  began.  This  dredge  has  not  proved  a  success  and 
another  dredge  is  to  be  substituted,  and  it  is  expected  will  be  on  the 
ground  shortly. 

The  material  encountered  in  the  work  has  been  generally  sand,  some 
little  sandy  clay  and  some  slushy  mud  in  the  marsh. 

There  has  been  removed  under  contract  to  date:  By  steam  shovel, 
199,700  cubic  yards,  and  by  dredging,  3.'V117  cubic  yards,  making  a 
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total  of  232,823  cubic  yards.    Two  thousand  three  hundred  feet  of  the 
cut  have  been  completed. 

The  material  generally  has  been  deposited  by  cars  on  the  marsh  east 
of  the  canal,  partly  on  the  ground  owned  by  the  United  States,  and 
the  balance  on  lands  of  private  owners,  under  agreement  with  them 
by  the  contractor. 

Permanent  boundary  marks  defining  the  limits  of  the  United  States 
ground  along  the  waterway  have  been  put  up.  They  consist  of  steel 
railroad  rails  8  feet  long,  driven  6  feet  into  the  ground,  and  marked 
with  the  letters  U.  S.  and  numbered,  the  marks  being  punched  into 
the  rails. 

On  January  25, 1894,  a  supplementary  contract  was  entered  into  with 
Mr.  McManus  for  additional  work  of  the  same  character  and  at  the 
same  price  and  place  as  that  agreed  upon  in  the  main  contract,  the 
Chief  of  Engineers  having  authorized  the  expenditure  for  that  purpose 
of  the  allotment  which  had  previously  been  assigned  for  dredging  in 
the  lower  bays,  this  work  to  be  completed  in  four  months  after  comple- 
tion of  the  work  on  the  main  contract. 

The  adopted  project  for  improvement  is  based  upon  a  survey  made 
in  1884.  The  original  report  recommended  a  channel  70  feet  wide  at 
the  bottom  and  6  feet  deep,  connecting  the  inland  bays  between  Chin- 
coteague  Bay  and  Delaware  Baj'^,  the  northern  outlet  to  be  at  or  near 
Lewes,  Del.,  in  the  vicinity  of  the  Delaware  Breakwater  Harbor.  The 
length  of  the  proposed  waterway  is  about  75  miles,  and  the  cost  was 
estimated  at  $350,000.  The  project  was  modified  in  1892,  the  width  of 
the  i)roposed  channel  for  the  section  lying  between  Rehoboth  Bay  and 
Delaware  Bay  having  been  reduced  to  20  feet  at  the  bottom,  the  depth 
to  remain  as  originally  proposed,  6  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  $69,182  had 
been  expended  and  a  cut  had  been  made  about  4  miles  long,  20  feet 
wide  and  4  feet  deep  across  the  neck  of  land  situated  between 
Little  Assawaman  Bay  and  Whites  Creek,  the  latter  a  tributary  of 
Indian  liiver  Bay.  Three  temporary  wooden  drawbridges  had  also 
been  constructed  over  this  cut.  This  cut  has  considerably  shoaled 
since  it  was  made.  In  April  last  I  had  an  examination  made  of  it  and 
found  that  at  a  point  just  below  the  bridge  at  Ocean  View  there  was 
only  1  foot  of  water  in  the  canal.  At  other  points  and  for  various  dis- 
tances it  has  shoaled  to  from  1 J  to  3  feet.  The  depth  originally  made 
seems  to  be  best  maintained  toward  the  southern  outlet  of  the  canal, 
where  it  still  is  nearly  4  feet.  Besides  these  obstructions  a  number  of 
stumps  of  trees  have  fallen  into  the  canal  by  the  caving  in  of  the  banks, 
and  some  logs  and  other  d<^»bris  have  been  thrown  in  by  unknown  per- 
sons. These  obstructions  will  be  removed  when  fund«  become  avail- 
able. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  continu- 
ing the  improvements  between  Chincoteague  Inlet  and  Delaware  Bay. 

AMOINTS   APPROPKIATED. 

Bv  act  approved  AuguHt  5,  1886 $18,  750 

By  act  of  August  11, 1888 50,000 

Bv  act  approved  September  19,  1890 50, 000 

By  act  approved  July  13,  1892 25, 000 
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Money  statement. 

July  1,  1893,  balance  unexpended $74, 568. 00 

June  30,  1894,  amount  expended  during  iiscal  year 49, 198. 44 

July  1,  1894,  balance  unexpended 25, 369. 56 

July  1,  1894,  outstanding  liabilities $350. 00 

July  1, 1894,  amount  covered  by  uncompleted  contracts 18, 500. 00 

18,850.00 

July  1, 1894,  balance  available . . . .' 6, 519. 56 

{Amount  (estimated)  required  for  completion  of  existing  project 206, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  100, 000. 00 
Submitted  in  compliance  wi'tli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredginy  and  excavating  for  an  inland  waterway  from  Ckineo- 
tvague  Baify  Virginittf  to  Delaware  Bay,  Delaware,  received  and  opened  July  18, 1893, 
by  iniliam  F,  Smith,  major  of  Engineers,  U,  8,  A,  (retired). 


No. 


1 
2 
3 
4 


X.imo  and  addretss  of  bidder. 


Time. 


'   Price  iier  cubic  yard. 


Com-     I     Com-     |  r--*i«„  t 


Seotion  ir. 


1893.  1894.     !      CenU. 

J.  T.  Brown,  Now  York  City Aug.  Id     Aug.  18  29| 

P.  McMuDus.  Philadeli)hia,*Pu Aug.    1  I  Aug.    1 

P^(;.  Bailey.  Plnladclplna,Pft I  Sept.    1  I  Sept.    1 

Sun  ford  &.  Brooks,  Baltimore,  Md j  Sept.    1  i  Sept.    1 


30 


CenU. 
20| 
*21 
20.4 
80 


Accepteil. 


COMMEKC'IAL   RTATISTK^S   FOK   CALKNDAR   YEAU   1893. 

There  has  been  no  change,  s:o  far  as  can  be  learned,  in  the  commerce  and  naviga- 
tion  heretofore  reported,  which  was  as  follows :  Total  receipts  and  shipments,  1,493 
tons;  value,  $17,387;  number  of  vessels,  10;  aggregate  tonnage,  64. 


H  g. 

IMPROVEMENT  OF   Sl'SQUEHANXA   RIVER  ABOVE  AND   BELOW  HAVRE 

DE  GRACE,  MARYLAND. 

There  were  no  operations  during  the  liscal  year  ending  Jiine  30^1894, 
and  the  ai)i)roi)riations  of  84,000  each  made  by  river  and  harbor  acts  of 
September  10,  1800,  an<l  July  LS,  1802,  are  still  unexpended,  the  amount 
avaihible  being  limited  to  expenditure  above  the  Philadelphia,  Will 
mingtou  and  IJaltimore  Kailroad  bridge  and  regarded  insuflicient  to 
bring  about  results  permanent  enough  to  justify  its  exi)euditure.  A 
report  ui)on  a  survey  of  this  river  above  Havre  de  Grace  was  submitted 
December  20,  1801,  with  estimates  for  a  new  i)roject. 

The  i)r()iect  for  im])rovement  above  and  below  Havre  do  Grace 
includes  the  making  of  a  15 -foot  low-water  channel  below  the  town  and 
the  jemoval  of  the  shoal  on  the  west  side  of  the  channel  opposite  Wat- 
son Island,  above  Havre  de  (rrace,  to  a  depth  of  8  feet  below  mean 
low  water.  The  channel  below  the  town  was  dredged  to  a  depth  of  12 
feet  in  1885.  The  survey  of  December,  1801,  showed  that  it  had  partially 
shoaled  again.  Tlui  removal  of  tlie  eastern  bank  of  the  shoal  opposite 
Watson  Island  has  been  in  i)rogress  since  1883,  and  is  done  to  prevent 
in  a  measure  the  formation  of  ice  gorges  at  or  near  the  town  of  Port 
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Deposit,  situated  2J  miles  above  tlie  island.  About  $32,000  Lave  been 
expended  in  dredging  this  shoal,  resulting  in  some  temporary  relief, 
but  the  survey  above  referred  to  shows  that  the  area  dredged  had 
resumed  nearly  its  original  state  since  the  work  was  suspended  in  1889. 
Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $158,851.03 
had  been  expended  for  work  on  this  section  of  the  river,  including 
$49,729.15  expended  for  dredging  the  channel  to  the  Fishing  Battery 
Light-house,  for  breakwaters  and  piers,  and  for  other  woii  for  the  Fjsh 
Commission. 

Susquehanna  River  is  in  the  collection  district  of  Baltimore,  wliicli  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
Juno  30,  1894,  is  $3,038,688.22. 

AMOrXTS   APPKOPJUATKl). 

By  act  approved — 

August  30,  ia52 $10,000 

June  23,  1866 26,400 

Julv25,1868(anotment) 5,000 

April  10,  1869  (aUotment ) 990 

July  11,  1870 12,000 

Juno  14,  1880 28,000 

March  3,  1881 15,000 

By  act  passed  August  2, 1882 25, 000 

By  act  approved— 

Julys,  1881 20,000 

August  5,  1886 6, 000 

By  act  of  August  11, 1888 10,000 

By  act  approved- 
September  19, 1890 4, 000 

July  13,1892 4,000 

1879,  allotment  from  general  appropriation  for  examination  and  surveys..  500 

Money  stafemenf, 

July  1,1893,  balance  unexpended $8,038.37 

July  I,  1894,  bahiuce  unexpended 8,  038.  37 


'  Amount  (estimated)  required  for  annual  dredging 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1896    20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS   FOR  CALENDAR   YEAR   1893. 

Jieceipts  and  shipments. 


C1.1S8. 


Tons. 


Value. 


Receipts .  , 

File  rlny,  coal,  railroad  ties,  etc 

liuilding  materials,  canned  goods,  lumber,  etc. 

Fruit,  corn ,  etc 

General  merchandise 


35, 175 

518,000 

2,500 


Total 


555,675 


Shipments:  j 

Stone,  sand,  ice.  fish,  etc 184, 725 

Canned  goods,  lumber,  paper,  etc j      17, 310 

Corn,  wlwat,  hay.  etc , !        1. 932 

(ienerul  merchandise ' 


$184,325 

1,668.480 

44,000 


1,896,805 


787. 562 
2.37,250 
105,750 


Total I    203, 967       1, 130,  562 


Total  receipts  and  shipments I     759,  W2;    3,027,367 


The  above  statistics  were  furnished  by  the  McClenahan  &  Bro.  Granite  Company, 
Port  Deposit,  Md.,  and  include  the  commerce  at  Havre  de  Grace,  Perryville,  Port 
Deposit,  Frenchtown,  Lapidum,  and  Conowingo. 
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H    10. 
IMPROVEMENT  OF  KLK  RIVER,  MARYLAND. 

This  river  is  a  tributary  of  Chesapeake  Bay  and  is  navigable  for  17 
miles  as  far  as  the  town  of  Elkton,  in  Cecil  County,  where  the  average 
rise  of  tide  is  2J  feet.  Before  improvements  were  begun  in  1873  the 
least  depth  in  the  channel  was  1 J  feet. 

In  1884  a  project,  giving  a  channel  80  feet  wide  over  the  bar  at 
Cedar  Point,  3  miles  below  Elkton,  and  70  feet  wide  from  Cedar  Point  to 
the  county  bridge  in  the  town,  with  a  general  depth  of  7  feet  at  mean  low 
water,  was  completed  at  an  expense  of  $31,500.  The  channel  near  the 
bridge  soon  filled  in  again,  reducing  the  depth  to  about  5  feet  at  low 
water. 

The  i)roject  for  improvement,  adopted  in  1890,  i)rovide8  for  an  8-foot 
low-water  channel  100  feet  wide  from  the  lower  county  bridge  at 
Elkton  to  the  club  house  opposite  Cedar  Point,  a  distance  of  about  2 
miles,  at  an  (estimated  cost  of  $24,000.  At  the  close  of  the  fiscal  year 
ending  June  30,  1893,  $11,504.00  had  been  expended,  exclusive  of  out- 
standing liabilities,  and  the  channel  completed  as  projected. 

Mo  n  eij  sta  tern  en  f, 

July  1, 1893,  balance  unoxpeiuled $3, 495. 94 

Juno  'M),  1894,  ainouut  (;xpen(le<l  duriuj;  tiscal  year 3,492.57 

July  1,  1894,  balance  a vailabhr 3. 37 


H  II. 
IMPHOVEMKNT  ()V  FAIRLEK  CREEK,  MARYLAND. 

There  were  no  operations  during  the  lisi-al  year  ending  June  30, 1894, 
no  api)n)priation  having  been  nuuh*  by  Congress  in  the  river  and 
harbor  bill  approved  July  13,  18913. 

The  original  depth  at  the  mouth  before  improvements  were  begun 
was  2  feet  at  low  tide.  Within  the  creek  it  was  about  5  feet.  Naviga- 
tion was,  and  still  is,  carried  on  by  a  few  thitbottomed  so-called  lime 
boats  and  bv  one  small  schooner. 

The  i)rqjoct  adopted  in  1888  embraces  the  dredging  of  a  channel  100 
feit  wide  and  7  feet  deep  at  mean  low  water  across  the  bar  at  the 
mouth  and  up  the  creek  for  a  distance  of  about  2^  nnles;  also  the 
dredging  of  a  turning  basin  at  the  upper  end  of  the  proposed  channel 
if  a  certain  wharf  should  bo  built  there  before  the  channel  is  completed. 
The  total  estimated  cost  of  the  improvement  is  $15,558. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $10,000  had 
been  ex])on(led  and  the  channel,  as  proposed,  from  deep  water  in  the 
bay  to  the  mouth  had  be<4i  completed  and  a  ])oition  of  the  channel 
inside  the  creek  had  been  dredged  to  the  required  depth  for  a  distance 
of  4,738  feet  and  for  a  width  of  50  feet. 

The  wharf  referred  to  has  not  yet  been  built,  and  no  appreciablo 
increase  in  the  commerce  of  the  creek,  which  has  always  been  very 
limited,  has  been  noted  since  improvements  were  begun. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  comxdet- 
ing  the  channel  inside  the  creek. 
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Fairloo  Greek  is  in  the  collectiou  district  of  Baltinioro,  which  is  the  nearest  port 
of  entry.  The  amount  of  revenue  collected  there  during  the  tiscal  year  ending  June 
30,  1894,  is  $3,038,688.22. 

AMOCNTS    AlTROI'iaATKD. 

By  acts  of — 

August  11,  1888 $5,00() 

September  19,  1890 5,000 

Money  statement,  , 

Amount  (estimate  1)  lequired  for  completion  of  existing  project $5, 558.  00 

Amountthatcaubejprofitably  expended  in  fiscal yeareudingJune30, 1896      5,558.0*1 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL    STAnSTlCS. 

CiiKSTERTOWX,  Md  ,  April  10,  1S94. 

Dear  Sir:  In  reply  to  j'ours  of  18th  instant,  1  am  sorry  to  say  that  the  wharf  has 
not  been  built,  nor  is  there  any  probability  of  its  being  built.  At  the  time  the 
improvement  of  the  navigation  of  Fairlee  Creek  was  first  agitated  there  was  every 
likelihood  of  a  large  increase  of  the  business  of  the  creek  through  peaches,  etc.  I'he 
failure  of  the  peacli  orchards,  together  with  the  prostration  in  the  agricultural  inter- 
ests of  the  county,  have  put  a  complete  damper  upon  all  kinds  of  enterprise  In  yours 
of  the  9th  instant  you  ask  me  to  fill  up  the  blanks  furnished  for  the  imports  and 
exports  of  the  creek.  I  do  not  think  it  would  pay  for  the  trouble  of  collecting  the 
statistics  and  would  suggest  that  you  fill  them  from  the  last  report,  as  I  do  not  tliink 
there  would  be  any  material  difierence,  if  accurately  ascertained.  I  regret  very  much 
that  the  work  inu^t  stop,  as  I  can  assure  you  that  the  work  done  has  been  of  great 
service  to  the  navigation  of  the  creek. 
Yours,  truly, 

W.  s.  Walker. 

Gen.  W.  F.  Smith. 

The  last  statistics  relating  to  Fairlee  Creek  are  published  in  the  Annual  Report  for 
1892,  and  give  total  receipts  and  shipments  11,479  tons  and  a  valuation  of  $242,305. 


H    12. 

IMPROVEMENT  OF   CHESTER  RIVER,  MARYLAND,   FROM   CRUMPTON   TO 

JONES  LANDING. 

There  were  no  operations  on  tbis  river  during  the  fiscal  year  1894, 
for  want  of  funds. 

The  river  had  been  under  improvement  previous  to  1890,  when  the 
present  project  was  adopted.  At  that  time  there  were  many  shoals  in  the 
river  between  Crumpton  and  Jones  Landing,  witli  3  or  4  feet  of  water 
over  them. 

The  adopted  project  for  improvement  is  based  upon  a  survey  made  in 
1889,  and  is  for  a  G-foot  low- water  channel  GO  feet  wide  from  the  draw- 
bridge at  Crumpton  to  a  point  about  1  mile  below  Millington,  supposed 
to  be  at  Jones  Landing,  a  distance  of  6^  miles.  The  estimated  cost  is 
$12,750.  At  the  close  of  the  fiscal  year  ending  June  30,  1893,  $7,958 
had  been  expended  and  the  channel  had  been  improved  at  various 
points,  in  accordance  with  the  project,  from  Crumpton  to  Kirbys  Land- 
ing, a  distance  of  about  4  miles.  About  1^  miles  of  the  channel  remain 
to  be  improved. 
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The  dredged  cbaunel  is  in  good  condition;  it  does  not  as  yet  extend 
far  enough,  however,  to  have  any  marked  influence  upon  the  commerce 
of  the  river. 

Amount  asked  for,  if  appropriated,  will  be  expended  in  completing 
the  approved  project. 

This  work  i.s  in  tho  coHectiou  district  of  Baltinioro,  which  is  tho  nearest  port  of 
entry.     The  amount  of  revenue  coileetod  there  during  the  fiscal  year  endiu^if  Jimo 
30,  1894,  18  $3,038,688.22. 

.\-MOrNT.S    ArPKOlMUATED. 

By  acts  approved— 

September  19,  1890 $5,000 

July  13,  1892 3,000 

Money  siatemoit. 

July  1,  1893,  balance  unexpended $42.00 

June  30,  1891.  amount  expended  during  fiscal  year 33.67 

July  1,  1894,  balance  unexjiended 8.83 

{Amount  (estimated)  required  for  completion  of  cxistinp^  project 4, 750.00 
Ainountthatcaubeprolitably  expended  in  tiscal  year  ending  June  30, 1896      4, 750.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186G  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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JiCcciptu  and  8hi2)ment8. 


Claas.  TonA 

Kccoiptrt-  ! 

FtMtlliztTi* : 

(JrntTjil  iii«>r<-lian<liso 1 

j 

Total ! 

Sbipnients.  | 

OvMtrit* : 

Fnnt ' 

Corn,  wlii'at.  oats,  etc 

(fcucral  luereiiaiKliHe 

Tola; 

Total  riM'fijtts  aiisl  HhipnuMit.s 


Valoe. 


2.210 
13.965 

$86,545 
558. 00» 

16,184 

615.145 

1.457 
8,6i» 
3.038 
2,758 

31*.  570 
130,338 
115.  «2» 
110.320 

15,042 

387,857 

32,126 

1.003.001 

rVj««r/«  traiUmj  in  Chester  Jilver,  MaryJand. 


ClaHH. 


Nuni   AK'^irrfittt..      ^     ^^ 
Imt.  ,    lonnag*'. 


Trips. 


Feet 

St6iiiiirr 

J 

5').'$ 

41- 

5 

l>o 

....          1 

6 

Do 

1 

;iOH 

7 

Do 

1 

215 

1 

Daily,  except  Sunday,  olcvcn  monthH  of  the  year. 

Do. 
l)<iily,  exc^'pt  Sunday,  eight  months  of  the  year. 
Daily,  except  Sunday,  nine  luonthn  of  the  year. 


Th<».  a]K)ve  statistics  were  furnished  by  Mr.  (ieorjjje  Warfield,  j)re8ident  of  the  Chi 
tcr  IJiver  St<Mmboat  (■omi>any,  and  accompanied  by  tho  following;  letter: 
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LKTTER    OF   MR.    GEORGE   WARFIELD. 

Baltimore,  April  SI,  1S94. 

Sir:  I  am  Id  receipt  of  yonr  favor  of  the  20tli,  relative  to  the  statistics  furnished 
by  thi's  company  of  its  business  for  1893. 

The  information  furnished  in  1893  for  the  year  1892  was  concerning  the  business  of 
this  company  from  and  to  that  part  of  Chester  River  above  Chestertown,  or  the 
Crumptou  section  alone. 

The  information  furnished  a  day  or  two  ago  embraces  our  entire  freighting  busi- 
ness to  and  from  Chester  River. 
Respectfully, 

George  Warfielh,  President, 
Cien.  William  Y.  Smith, 

r.  S.  Agent, 


H  13. 
IMPROVEMENT  OF  CHOPTANK  RIVER,  MARYLAND. 

Nothing  was  done  on  this  improvement  during  the  past  fiscal  year, 
for  want  of  funds. 

At  the  time  of  the  adoption  of  tlie  present  project  tlie  river  between 
Greensboro  and  Denton  varied  in  depth  from  2  to  8  feet  at  low  water, 
and  navigation  extended  only  *^  miles  above  Denton;  on  the  remaining 
5  miles  of  the  river  freight  had  to  be  transported  by  lighters. 

The  object  of  this  improvement,  which  has  been  carried  on  since  1881, 
is  to  make  an  8-foot  low- water  navigation  between  the  towns  of  Denton 
and  Greensboro,  a  distance  of  8  miles,  the  width  of  the  channel  to  be 
75  ii^oX.  The  estimated  cost  of  the  improvement  is  $79,000.  Up  to  the 
close  of  the  fiscal  year  ending  June  30, 1893,  §48,000  had  been  expended 
in  making  a  channel  not  less  than  75  feet  wide  and  7^  feet  deep  between 
Greensboro  and  the  Brick  Mills,  a  distance  of  about  4  miles^  The 
remaining  4  miles,  to  Denton,  have  i)artly  been  improved  by  dredging 
the  channel,  where  needed,  to  a  depth  of  5  and  6  feet  and  widening  it 
to  about  40  feet.  This  section  and  several  points  in  the  upper  river 
remain,  therefore,  to  be  dredged  to  the  proposed  width  and  depth,  75 
feet  and  8  feet,  respectively.  Shortly  after  the  main  obstructions  had 
been  removed,  in  1887,  steamboat  navigation  with  Baltimore  wa«  estab- 
lished, and  since  that  time  commerce  has  steadily  increased. 

No  funds  on  hand  or  expended  during  the  year. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  existing  channel  to  the  full  depth  and  width,  in  accordance 
with  the  original  project. 

This  work  is  in  the  collectiou  district  of  Baltimore,  which  is  the  nearest  jjort  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  vear  ending  .June 
30,  1894,  is  $3,0:^,688.22. 

AMOUNTS    APPKOrKIATKD. 

By  act  approved — 

June  14, 1880 $5,000 

March  3,  1881 5,000 

By  act  passed  August  2,  1882 5, 000 

By  act  approved — 

.Julys,  1884 5,000 

August  5,  1886 10,000 

By  act  of  August  11,  1888 7,500 

By  act  approved — 

September  19,  1890 7,500 

July  13,  1892 3,000 
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Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project $20, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1833. 


COMMERCIAL   STATISTICS   FOR   CALENDAR   YEAR   1893. 


ReceiptH  and  shipments. 


ClasH. 


Kccciptfi: 

Jiock  phospbato,  coal,  etc 

Fertilizers,  shiuglcn.  lumber, etc. 

Hay,  etc  .» 

( jeueral  merchaudiHe 


ToxiB. 


Valae. 


600 

1.000 

500 

500 


Total 


Slii])inontA: 

(^^inned  i;o<m1r,  baKkots,  etc. 
Wheat 


(Jeneral  merehaiuliHC 

Total 

Total  icceiptB  and  8hipiuentH. 


2,600 


776 

1,500 

200 


2,566 


5,166 


$4,753 

16.800 

5,000 

20.000 


46,560 


25.600 

39,750 

8.000 


73,250 


119. 800 


Vessels  trading  in  Choptank  Jiivei',  Maryland. 


Clans. 


JNum.  AgffTogatc!  d-^^  j      TriM 
I  l^'^r        tonnage.      ^™"-  I      a"I»- 


SteanuT 


Ffet. 
175  0 


Weekly. 


The  above  statistics  were  fnnii8bo<l  by  Capt.  D.  S.  Brockway,  (Jreciisboro,  Md. 


H  14. 


IMPKOVKMKNT  OF  L.V  TRAPPE  RIVKK.  MARYLAND. 

There  were  iioopenitioiis  during  the  liscal  year  ending  June  30, 1804, 
for  want  of  funds. 

The  eliannel  witliin  the  river  proper  is  fairly  straight  and  lias  an 
average  depth  of  8  feet  at  mean  h)w  water;  the  cliannel  at  the  moutb, 
however,  is  seriously  obstructed  by  two  interlocking  bars,  wliich  make 
navigation  in  stormy  days  and  during  low  tides  very  diflicult.  The 
average  rise  of  the  tide  is  1.55  feet. 

During  the  years  1884  and  18o9  the  citizens  of  the  adjoining  country 
interested  in  the  commerce  of  the  river  expended  a  total  of  $5,333.50 
in  the  improvement  of  the  mouth  and  at  Trappe  Landing,  which  is 
situated  at  the  head  of  the  river. 
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A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  September  19,  1890,  and  the  report,  with 
estimates  for  its  improvement,  is  printed  in  the  Annual  Eeport  of  the 
Chief  for  Engineers  for  1891,  pp.  1215-1218.  Tlie  plan  of  improvement 
therein  proposed  is  for  a  channel  150  feet  wide  and  11  feet  deep  at 
mean  low  water  across  the  bar  at  the  mouth,  and  to  dredge  the  exist- 
ing channel  inside  thariver  where  needed  to  a  width  of  75  feet  and  to  a 
depth  of  8  feet  at  mean  low  water  from  the  mouth  to  Trappe  Landing, 
with  a  turning  basin  at  the  latter  point.  The  estimated  cost  of  the 
improvement  is  $7,260. 

The  project  was  adopted  in  1892,  an  appropriation  of  $2,500  having 
been  made  by  Congress  for  beginning  work,  and  dredging  was  done  in 
April,  1893, 20,000  cubic  yards  of  material,  consisting  of  sand,  mud,  and 
marl,  being  removed.  The  result  was  a  channel  across  the  bar  at  the 
mouth,  100  feet  wide  and  11  feet  deep  at  mean  low  water,  much 
straighter  than  the  old  channel,  which  was  very  tortuous. 

The  amount  expended  on  this  improvement  to  the  end  of  the  fiscal 
year  1893  was  $2,496.30. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
completing  the  project. 

La  Trappe  River  is  in  the  roUection  district  of  Baltimore,  which  is  the  nearest 

Jiort  of  entry.    The  amount  of  revenue  collected  there  during  the  fiscal  year  ending 
une  30,  1894,  is  $3,038,688.22. 

AMOUNT   APPROPKIATKI). 

By  act  approved  July  13,  1892 $2,500.00 

Money  statement, 

July  1, 1893,  balance  unexpended $3. 70 

July  1,  1894,  balance  unexpended 3. 70 

{Amount  (estimated)  required  for  completion  of  existing  project 4,  750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      4, 750. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  civil  sundry  act  of  March  3,  1893. 


COMMERCIAL    STATISTI(\S   KOU   CALKXDAU   YKAU   1893. 


Jid'vipiH  and  shipmcniH. 


Class. 


Receipts: 

Cord  -vrood,  coal,  hides,  railroad  ties,  and  ice 
Bricks,  fertilizers,  Hour,  furniture,  etc 


Tons. 


Butter,  cattle,  epes,  grain,  hay,  etc. 
G  eneral  merchandise 


Total 


16,547 


Shipments : 

Coal,  cord  wooil,  and  building  sand 

Bricks,  carriages,  fertilizers,  lumber,  etc. 
Butter,  cattle,  eggs,  poultry,  grain,  etc... 
General  merchandise 


1,585 
2.812 
1,410 
6,000 


Total 


11,807 


Total  receipts  and  shipments. 


28,354 


Value. 


2,370 
3,550 
4,627 
6,000 

$14, 050 

45,400 

118, 400 

240,000 

417.850 


6,100 

89,000 

90,650 

240,000 


434,750 


852.600 
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Vetiseh  trading  in  La  Trajtjn'  Hirer,  Maryland, 


'•'»-  w""  iSS^"  »»«•     Trip.. 


Feet. 

Stranicr;* 2  600            10     Dmilr. 

S<hc>oiitrs 4  350             7     Weekly. 

SloojiH 100  1.500             5     Oystcrboate. 

A  larpf  caDiiiii^  house  is  to  ho  built  here  this  year. 

The  ahoA'c  statistics  were  furnished   by  Capt.   C.  C\  Wheeler.  WheclerV  Liue 
Hteamers.  lialtiiiiore,  Md. 


H  15. 
IMPROVEMENT  OF  WARWICK  RIVER,  MARYLAND. 

No  work  was  done  on  tliis  improvement  during  the  past  fiscal  year, 
for  want  of  funds. 

A  survey  of  the  river  was  made  in  accordance  with  the  reqniremeuts 
of  the  river  and  harbor  act  of  SepteniLer  19, 1890,  and  the  report,  with 
estimates  for  its  imiuovement,  is  i)riuted  in  the  Annual  Report  of  the 
( 'hief  of  Knginccrs  for  1891,  pp.  11*18-1221.  The  plan  of  Improvemeut 
tlierein  pr<>i)osed  is  the  dredging  of  a  channel  100  feet  wide  and  10  feet 
d<*e])  at  mean  low  water  from  the  10-foot  de])th  in  the  Choptank  Kiver 
to  tln^  w  harves  at  Secretary  Landing,  including  a  tmiiing  basiu  at  the 
latter  point,  at  an  estimated  cost  of  S18,C00. 

The  project  was  a<lopted  in  1892,  an  appropriation  of  $6,000  having 
been  made  by  ( 'ongress  for  beginning  work.  Operations  were  begun  in 
l)ecemb(»r,  and  by  the  following  March  4,400  feet  of  the  approved  chan- 
nel had  been  completed,  the  width  at  one  shari)  turn  increased  to  150 
i'eet,  and  a  portion  of  the  turning  basin  at  the  steamboat  wharves 
dredged  to  a  depth  of  10  feet  to  give  more  room  for  the  large  steamers 
landing  there. 

The  amount  expended  on  the  improvement  to  the  close  of  the  fiscal 
year  189:5,  was  *.'>,991.23. 

The  work  done  has  removed  some  of  the  most  serious  obstacles  to  the 
entrance  of  steamers  into  the  river  during  low  tides  and  high  winds, 
and  vessels  now  navigate  the  river  with  less  difficulty. 

It  is  ])roi)osed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  remaining  length  of  the  a^iproved  channel. 

War\vi<rk  Rivor  is  in  th<*  <'()ll<*oti<)n  {listri<'t  of  lialtinioro,  >vhich  is  the  ucarest 
]»ort  of  ontrv.  The  amount  of  n-vcnue  collected  there  <luriug  the  iisoal  year  ondhig 
.hine:«).  lS9i,  is  r3,0:i»,G^<^.2L>. 

AMOTNT    AIM'ISrH'KIATKl). 

Hy  a<t  jipproved  July  i:i,  1802 $6,000 

Moimj  Htalimrni, 

July  1,  1S93,  hnlnnee  unexpended $8,77 

July  1,  1S<M,  balance  unexpended 8.77 

'Amount  (estimated)  re(iuire<l  for  conii)letion  of  existin*;  project 12,600.00 

Amount  that  <'an  l)e])rofitaldycxpen<led  in  fiscal  year  ending  J  une30, 1896      6,000.00 
Suhmitted  in  com)iiianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(K>  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL   STATISTICS   FOR   CALENDAR  YEAR   1893. 

Heceipls  and  shipmejits. 


Class. 


Tons 


Receipts : 

Bone,  phosphate  rock,  ice,  etc. 
Fertilizer,  tloar,  shingles,  etc., 
General  merchandise , 


Total 


Shipments : 

Cord  wootl,  etc 

Canned  soods,  etc 

Fruit,  wheat,  farm  products,  etc 


28,046 


l.BOO 
10,500 
10, 462 


,  Total : !      22,762 


Total  receipts  and  shipments '      50, 808 


Value. 


$116,300 
22,000 
75,000 


213,300 


3,000 
600,000 
424, 000 


1, 027, 000 


1, 240,  aoo 


Vessels  trading  in  Warwick  Biver,  Maryland. 

Two  steamers,  8  and  8^  feet  draft,  make  daily  trips.  About  100  sloops,  schooners, 
and  bugeyes  are  in  constant  service. 

The  above  statistics  were  furnished  by  the  Choptank  Steamboat  Company,  Balti- 
more, Md. 


H  i6. 
IMPROVEMENT  OF  HARBOR  AT  CAMBRIDGE,  MARYLAND. 

At  the  beginning  of  the  fiscal  year  work  under  a  contract  with  the 
American  Dredging  Company,  of  Philadelphia,  Pa.,  was  in  progress. 
Dredging  had  been  begun  on  May  24  ])receding,  and  at  the  end  of  the 
fiscal  year  June  30,  1893,  .42,744  cubic  yards  of  material  had  been 
removed.  The  contract  was  completed  on  July  24,  1893,  11,862  cubic 
yards  having  been  removed  during  that  month,  making  a  total  of  54,006 
cubic  yards  removed  under  the  contract.  The  work  accomplished 
during  the  fiscal  year  was  the  deepening  of  an  additional  irregular  area 
of  86,500  square  feet  in  the  inner  harbor  to  10  feet  below  mean  low 
water  and  the  widening  of  the  main  channel  at  the  bend  which  the  lat- 
ter makes  at  the  entrance  to  the  harbor.  The  dredging  at  the  bend 
was  carried  to  a  depth  of  12  feet  below  mean  low  water.  About  one- 
fifth  of  the  material  removed  by  the  dredge  during  last  season's  opera- 
tions consisted  of  soft  mud  and  the  remainder  was  hard  fire  clay  and 
compact  fine  sand  in  about  equal  proportions;  all  being  scowed  away 
and  deposited  in  deep  wat^r  in  the  Choptank  Eiver  about  1  mile  from 
the  harbor.  The  channi^l  above  the  bridge  remains  to  be  dredged  to 
complete  the  present  project. 

The  river  and  harbor  act  of  July  13,  1S92,  appropriated  $7,737  for 
completing  this  improvement,  with  the  proviso  that  no  part  thereof 
shall  be  expended  above  the  bricfge  until  the  draw  in  it  shall  have  been 
widened  sufficiently  to  accommodate  the  commerce  of  the  river.  The 
widening  of  the  draw  of  the  bridge  had  been  determined  upon  by  the 
Department  when  the  question  of  the  expenditure  of  $5,000  appro- 
priated September  19,  1890,  was  under  consideration.  This  appropria- 
tion, together  with  the  one  of  July  13,  1892,  was  held  in  reserve  to 
await  the  widening  of  the  draw,  and  as  the  draw  had  not  been  widened 
when  the  work  to  be  done  on  the  improvement  was  in  contemplation  in 
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1893,  it  was  recommended  to  the  Department  in  a  project  submitted 
March  1, 1803,  that  so  much  of  the  available  fands  as  should  be  needed 
be  expended  in  dredging  the  harbor  below  the  bridge  only,  in  accord- 
ance with  the  general  project,  and  this  was  api)roved. 

The  project  for  improvement  is  based  upon  a  survey  made  in  1887, 
and  provides  for  a  channel  150  feet  wide  and  12  feet  deep  at  mean  low 
water  between  the  12-foot  depth  in  the  Choptank  River  and  the  rail- 
road wharf;  for  the  dredging  of  an  irregular  area  In  the  harbor  below 
the  drawbridge  to  a  depth  of  10  feet,  and  for  a  channel  500  feet  long, 
150  feet  wide,  and  8  feet  deep  above  the  bridge,  the  estimated  cost 
being  $17,736.€0.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  $0,028.89  had  been  expended,  and  the  12-foot  channel  from  the 
Choptank  Iliver  to  the  railroad  wharf  and  about  one  fourth  ot  the  area 
to  be  deepened  in  tlie  inner  harbor  had  been  completed. 

This  harbor  was  originally  improved  by  tlie  citizens  of  Cambridge 
who,  up  to  the  year  1871,  had  expended  87,500  for  that  purpose.  In 
1871  the  General  Government  began  imjirovements  under  a  project 
made  by  CoL  William  P.  Craighill,  Corps  of  P]ngineers,  which  was  com- 
])leted  in  1879,  resulting  in  a  channel  not  less  than  100  feet  wide  across 
tlie  bar  at  the  entrance  and  the  deepening  of  the  inner  harbor,  the  dredg- 
ing in  both  cases  being  carried  to  a  depth  of  8  feet  below  mean  low 
water.  The  channel  across  the  bar  was  increased  in  width  in  1884  with 
an  appropriation  of  ^2,500,  made  in  1879.  The  total  amount  expended 
on  this  project  was  $32,500. 

The  improvement  of  the  harbor  has  had  a  marked  influence  upon 
the  growth  of  the  town  of  Cambridge,  which  has  more  than  doubled 
since  1870.  The  harbor  itself  is  small,  {ind  on  many  days  during  the 
oyster  season  wholly  inadequate  to  shelter  the  large  number  of  vessels 
of  all  kinds  which  trade  or  are  owned  there. 

The  channel  across  the  bar  has  a  tendency  to  fill  up  from  the  littoral 
drift  coming  down  the  south  shore  of  the  Choptank  Itiver,  and  in  con- 
sequence has  been  dredged  tlin^e  times.  Its  condition  since  operations 
ceased  about  a  year  ago  is  supposed  to  be  fiiir,  as  no  complaints  have 
been  made;  butitwill  ii  ndoubtedly  need  redredging  in  the  near  future, 
or  some  protective  works  on  the  east  side  to  prevent  its  shoaling. 

The  funds  now  available,  and  which  are  withheld  until  the  county 
authorities  widen  the  draw  of  the  bridge  across  the  ui)per  harbor,  will 
be  suflicient  to  complete  the  present  project. 

C'ambridgo  Harbor  is  in  tho  roHortiou  district  of  Baltimore,  which  is  the  nearost 
port  of  cntrv.  The  amount  of  revenue  collected  there  during  tho  liscnl  year  ending 
June  30,  181)1,  is  $3,038,688.22. 

AMorXTS   APPKOI'IilATi:!). 

IJv  act  approvcMl — 

March  3,  1 871 * $10, 000 

.lunolO,  1872 10,000 

March  3,  1873 5,000 

June  18,  1S78 5,000 

March  3,  1875) 2, 500 

By  act  of  August  11,  1888 5, 000 

liy  act  approved — 

Se])temher  10,  IS'JO 5, 000 

July  13,  1892 7,737 

Moneif  Hf  ate  in  cut. 

July  1,  1893,  balance  unexpended $11,708.11 

Juno  :^,  1894,  amount  expended  du  ring  fiscal  year 4, 846. 17 

July  1,  1894,  balance  unexpended 6, 861. 94 
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COMMERCIAL  STATISTICS  FOR   CALENDAR  YEAR  1893 


Receipts  and  shipments. 


Class. 


Receipts : 

Bone,  phosphate  rock,  oysters,  etc 

Fertilisers,  flour,  lumber,  etc 

Cattle,  horses,  grain,  etc 

General  merchandise , 

Total 

Shipments : 

Ship  timber,  etc 

Canned  goods,  fertilizers,  etc 

Fmit,  poultry,  etc , 

General  merchandise 

Toud 

Total  receipts  and  shipments... 


Tons. 


122,435 
17, 897 
11,664 
27,000 


178, 906 


58,000 

61,062 

14,205 

2,000 


135,  267 


314, 263 


Value. 


$2, 198, 210 

136  400 

251,230 

1, 080, 100 


3,  665, 940 


400,000 
542,300 
316. 165 
280,000 


1, 338, 465 


5, 004, 405 


Vessels  trading  in  Cambridge  Harbor,  Maryland, 


ClSHS. 

Num- 
ber. 

Aggregate 
tonnage. 

Draft. 

Trips. 

Steamers 

4 

2,219 

Feet. 
7  to  9 

Two  daily  and  two  triweekly. 

Fully  700  sailing  vessels  of  all  classes  trade  in  the  harbor  during  the  year.  One 
lar^e  tbreo-mast  schooner  and  three  small  schooners  were  built  during  the  year. 

The  above  statistics  were  furnished  by  the  Maryland  and  Choptank  Steamboat 
companies.  The  receipts  and  shipments  are  of  those  companies  only.  The  remainder 
was  asked  for  from  prominent  citizens,  but  was  not  furnished. 


H  17. 

IMPROVEMENT  OF  BROAD  CREEK  RIVER,  DELAWARE. 

There  were  no  operations  during  the  past  fiscal  year,  for  want  of 
funds. 

This  river  is  in  the  western  portion  of  Sussex  County,  Del.,  and  is  a 
tributary  of  the  East  Fork  of  the  Nanticoke  Kiver.  It  is  a  tidal  stream 
and  navigable  for  about  7  miles.  At  the  head  of  navigation  is  situated 
the  town  of  Laurel,  with  extensive  manufacturing  and  commercial 
industries. 

The  General  Government  expended  $35,000  between  the  years  1881 
and  1889  in  improving  about  2  miles  of  the  river  at  and  immediately 
below  Laurel.  A  channel  50  feet  wide  and  6  feet  deep  at  mean  low 
"water  was  dredged,  and  the  commerce  of  the  river  increased  more  than 
100  per  cent  in  eight  years. 

In  accordance  with  the  requirements  of  the  river  and  harbor  act  of 
September  19,  1890,  a  preliminary  examination  was  made  of  this  river 
with  the  view  of  enlarging  the  channel  previously  dredged.   The  report 
with  estimates,  is  printed  in  the  Annual  Beport  of  the  Chief  of  Engi! 
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iieers  for  1891,  pp.  1209-1211.  Tho  plan  of  improvement  therein  recom- 
mended is  to  dredge  the  existing  channel  to  a  depth  of  8  feet  at  mean 
low  water  and  to  a  width  of  70  feet,  beginning  above  the  Bethel  bridge, 
about  3  miles  below  Laurel,  at  an  estimated  cost  of  $15,000. 

The  project  was  adopted  in  1892,  an  appropriation  of  $5,000  having 
been  made  by  Congress  July  13.  Operations  were  commenced  in 
December,  1892,  and  by  tho  following  April  43,997  cubic  yards  of  mate- 
rial had  been  removed.  A  channel  of  the  approved  dimensions,  70 
feet  wide  and  8  feet  deep  at  mean  low  water,  was  dredged  for  a  dis- 
tance of  0,455  feet,  beginning  at  a  point  1,000  feet  above  the  bridge 
at  Bethel  and  ending  G80  feet  above  Hitch's  Upper  wharf,  and  an  addi- 
tion iil  cut,  also-  8  feet  deep,  but  only  40  feet  wide,  was  dredged  for  a 
length  of  215  feet  across  a  shoal  situated  just  beyond  the  section  of  the 
channel  that  had  been  dredged  to  the  full  width. 

The  amount  expended  on  the  improvement  to  the  close  of  the  fiscal 
year  1893  was  $4,900.45,  exclusive  ot  the  $35,000  expended  before  the 
adoption  of  the  present  project. 

The  amount  asked  for,  if  appropriated,  will  be  expended  in  continu- 
ing the  improvements  toward  Laurel  in  accordance  with  the  project. 

Broad  Creek  is  ia  tb<^  coUectiou  rtiHtrict  of  Delaware.  AVilmiiigtoii  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  coUectecl  for  tho  liscal  year  ending 
Juno  30,  1«J)4,  is  $12,680. 

AM< )rNT.S    ArPHOPRlATKD. 

By  act  approved — 

June  14,  ISW) <6,000 

March  3,  1881 10,000 

By  act  passed  August  2,  1882 5, 000 

Bv  act  approviMl  Aug nst  .5, 1886 10, 000 

Bvactof  August  11,  1888 5,000 

By  act  approved  July  13,  1892 5,000 

Money  statement. 

July  1,  18S»3,  haliincc  unexpended  $99.  K 

June  30.  ISiM,  ainount  expiMidcd  during  liscal  year 88.60 

July  1.  ISIM.  halancc  uufxijcntled 10.96 

{Amount  (ostiniated^  rof|uircd  for  completion  of  oxistinij  project 10,000.00 
Anioun  tt  ha  tcan  1)0  ]>roHtal)lyex])ended  in  liscal  year  ending  June  30,1896    10,000.00 
Su]>mitte<l  in  compliance  with  re([uin*mcnts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893 


COMMEItCIAL   STATI.STICS. 


Commercial  statistics  were  asked  i'or,  hat  have  not  been  recoivetl,  except  a8  to 
vessels  trading  in  the  river,  which  are  as  follows:  One  steamer,  5  feet  draft,  inakiug 
daily  trips  to  Laurel  and  Bethel,  Del.,  an<l  S  schoonin-s,  7  feet  draft  and  an  aggre- 
gattj  tonnage  of  630,  engaged  in  tho  lumber  trade. 

One  schooner,  about  8  feet  draft  and  a  tonnage  of  360,  was  built  during  the  year. 

The  above  iulormatiou  was  furnished  by  Woo  ton  «fc  Fooks,  of  Laurel,  Del. 
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H   i8. 
IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

At  the  beginning?  of  the  liseal  year  a  contract  dated  October  20, 1892, 
was  in  force  with  Chester  T.  Caler,  of  Norfolk,  Va.,  for  dredging  at  the 
rate  of  9.0  cents  per  cnbic  yard,  measured  in  scows,  to  be  completed 
on  or  before  May  30,  1894. 

Operations  were  begun  on  November  1,  1893,  and  were  completed  on 
January  27,  1894.  The  total  amount  of  material,  being  sand,  mud,  and 
some  clay,  removed  under  the  contract  was  55,000  cubic  yards,  all  of 
which  was  carried  away  in  scows  and  dumped  in  coves  or  deep  places 
of  the  river  about  (J  miles  below  Salisbury.  The  season's  work  con- 
sisted in  widening  so  much  of  the  channel  dredged  in  1891  to  the  full 
approved  width  as  the  available  funds  would  permit.  In  that  year  a 
cut  30  feet  wide  and  9  feet  deep  at  mean  low  water  had  been  nnule  from 
near  Goose  Island  Wharf  to  the  drawbridge  at  Salisbury,  the  lower 
and  upper  termini,  respectively,  of  that  ])ortion  of  the  river  whicli  is 
to  be  improved.  This  cut  having  been  dredged  along  the  northern 
edge  of  the  proposed  channel,  the  additional  width  wanted  was  prin- 
cipally nmde  south  of  it,  requiring  the  dredging  of  an  area  from  1  to 
110  feet  wide,  extending  from  opposite  the  dock  of  the  Maryland  Steam- 
boat Company  to  Island  Point,  a  total  distance  of  about  4,000  feet. 
Within  the  lower  section  a  portion  of  the  channel  was  made  propor- 
tionally wider  north  of  the  old  30-foot  cut,  in  order  to  round  oft*  a  sharp 
point  on  that  side  situated  just  below  the  lower  end  of  the  old  dikes. 
The  area  dredged  on  this  side  formed  a  continuous  strip  1,200  feet  long 
and  varied  in  width  from  1  to  70  feet.  The  minimum  depth  obtained 
in  each  case  was  9  feet  at  mean  low  water. 

The  present  project  for  improvement  is  based  upon  a  survey  made  in 
1889  and  is  for  a  channel  9  feet  deep  at  mean  low  water,  beginning  at 
the  9-foot  depth  in  the  river  near  Goose  Island  Wharf  and  ending  at 
the  drawbridge  in  the  town  of  Salisbury,  the  width  to  be  from  100  to 
150  fei^t.  The  estimated  cost  is  823,200.  The  project  was  adopted 
in  1890,  an  appropriation  of  $10,000  being  made  by  Congress  to  begin 
improvements,  and  a  further  appropriation  of  $0,500  was  made  in 
1892.  In  the  latter  ye^ir  30  feet  of  the  proposed  width  of  the  channel 
was  dredged  to  the  approved  depth  of  9  feet  throughout  the  section 
of  the  river  covered  by  the  project.  At  the  close  of  the  fiscal  year 
ending  June  30,  1893,  $10,394.99  had  been  expended  on  this  improve- 
ment. 

The  portion  of  the  river  at  and  just  below  Salisbury  has  been  under 
improvement  by  the  TTnite<l  States  since  1872.  At  that  time  the  navi- 
gable channel,  with  a  least  depth  of  8  feet  at  low  water,  extended  to 
within  2  miles  below  Salisbury.  The  extreme  upper  portion,  as  far  as 
the  milldam  in  the  heart  of  the  town,  was  quite  shoal  and  had  an  aver- 
age depth  of  only  18  inches  at  low  tide.  I^etwecn  the  years  1872  and 
1885  a  channel  was  dredged  from  75  feet  to  nearly  100  feet  wide  and  7 
feet  deep  at  low  water  from  deep  water  below  to  the  drawbridge  in  the 
town,  at  a  total  cost  to  the  Government  of  about  $49,000,  certain  por 
tions  of  the  channel  being  protected  on  each  side  by  dikes  constructed 
of  piles  and  sheet  piling.  The  expense  of  building  these  dikes  was 
partly  defrayed  by  the  citizens  of  Salisbury,  who  also  subsequently 
expended  about  825,000  in  dredging  a  large  section  of  the  river  above 
the  drawbridge  to  a  depth  of  7  feet.  It  is  well  known  what  an  impor- 
tant influence  these  improvements  had  after  they  were  begun  upon  the 
remarkable  growth  of  the  town  and  the  commerce  of  the  river. 
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The  iinprovemeuts  now  being  made  under  tlie  present  project  are 
completed  for  about  one-balf  the  length  of  the  proposed  channel,  that 
is,  from  the  drawbridge  down  to  Island  Point,  a  distance  of  4,800  feet. 
Only  immediately  below  the  drawbridge  a  slight  shoaling  has  taken 
place,  some  sand  having  washed  over  the  abrupt  edge  of  the  dredged 
channel  from  the  shoaler  river  above.  Farther  down  the  dredged 
channel  should  be,  in  accordance  with  previous  experience,  quite  per- 
manent and  in  good  condition. 

li  is  proposed  to  complete  the  project  if  the  amount  asked  for  is 
api)r()priated. 

Wicomico  River  is  in  the  collection  district  of  the  eastern  district  of  Maiyland. 
CrisHold  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there 
no  revenue  was  coUected  during  the  fiscal  year. 

AMOUNTS  APPROPRIATED. 


By  act  of — 

Juno  10,  1872 $5,000 

March  3,  1873 5,000 

June  28,  1874 5,000 

March  3,  1875 5,000 

Aufcust  U,  1876 5,000 

Juno  18,  1878 5,000 


hy  act  of— 

March  3,  1879 $3,000 

June  14,  1880 5,000 

March  3,  1881 2,000 

Julys,  1884 10,000 

Sei)tomber  19,  1890 10,000 

July  13,  1892 6,600 


Money  Htaicment, 

July  1,  1803,  balance  unexpended $7, 062. 07 

Juno  30,  181)4,  amount  expended  during  iiscal  year 6,710.74 


July  1,  1801,  balance  unexpended 


351.33 


Amount  (estimated)  rc(iuired  for  completion  of  existin^jf  project 6,700.00 

Amount  that  can  bt?  ]»rofitably  expended  in  iiscal  year  ending  J  une  30,1896      6, 700. 00 
►Submitted  in  rompliance  >vith  liujuirements  of  sections  2  of  river  and 
liarboracts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS    TOR   CALEXI>AK    YKAR   1893. 


Jivceipts  and  shlprnvuts. 


ClUBH. 


Hweii»t8: 

Oyflt<*r8,  flsli,  etc , 

Krirkrt,  pn»vioions,  Hour.  etc. 

Hdrst'B,  cattlo,  ia*»in,  etc 

(lencrul  uicrcliaudiMe 


3,201 

36, 448 

536 

10,000 


Total ,      50,186 


8hi]imontn : 

Conl  w<km1  ,otc 5. 087 

Oaniiod  ^oodn,  fertilixers.  marbinerj',  etc {  10,657 

Veittt'tableH.  fniit,  ixmltry,  ot<: ' I  1,285 

General  merchandise  ...1 '  25,  000 


Totnl 


Value. 


•87,600 

480,564 

60.320 

400.000 


087,384 


11,200 

105,100 

02,880 

1,000,000 


42,029      1,210,280 


Total  r<'Coipt«  and  HliipmciutH 02,214       8,166, 
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Fessela  trading  in    Wicomico  Hiver,  Maryland, 


Class. 


Steamer . . 

Do... 

Do... 
Schooners 


Kum- 
ber. 


1 

1 

1 

11 


Aggregate 
tonnage. 


Draft. 


572 

175 

10 


Feet. 


6 


697  i  6^  to  10 


Trips. 


Triweekly. 
Weekly. 
Daily. 
Weekly. 


The  above  statistics  wore  furnished  by  the  Maryland  Steamboat  Company  and  the 
Hon.  E.  Stanley  Toadvin,  of  Salisbury,  Md.  The  latter  adds  as  follows:  Many 
sloops  and  other  vessels  come  here  to  trade  and  the  harbor  is  never  without  boats  of 
this  class  in  it.  There  are  other  vessels  sailing  out  of  the  river  that  come  to  Salis- 
bury occasionally  only. 


H  ig. 

IMPROVEMENT  OF  MANOKIN  KIVER,  MARYLAND. 

No  work  was  done  on  this  improvement  (luring  tlie  past  fiscal  year 
for  want  of  funds. 

Before  improvements  were  commenced  in  1891  the  depth  of  water  at 
the  mouth  of  the  river,  at  the  so-called  "  Mud  Flats,"  was  between  1 
and  2  feet  at  low  tide.  These  flats  are  about  2 J  miles  wide  and  made 
navigation,  except  at  high  water,  impossible,  thereby  rendering  the 
upjxT  part  of  the  river,  which  has  a  very  fair  depth  and  width,  almost 
useless  for  extensive  shipping  i^urposes.  The  average  rise  of  the  tide 
at  the  flats  is  2.G  feet. 

The  adopted  ])roject  for  improvement  is  for  a  channel  6  feet  deep  at 
mean  low  water  and  100  feet  wide  from  Locust  Point  to  Sharp  Point, 
embracing  the  section  called  the  ''Mud  Flats,''  at  nn  estimated  cost  of 
830,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  $14,360.05 
had  been  exi)ended  and  the  proposed  cut  across  the  "Mud  Flats"  had 
been  made  for  a  width  of  60  feet  and  a  depth  of  6  feet  at  low  tide, 
which  opened  the  river  for  navigation  during  low  tide.  Several  abrupt 
points  in  the  upper  river  above  Sharp  Point  were  also  removed  and 
navigation  upon  the  whole  river  at  low  tide  was  thereby  greatly 
improved. 

it  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
widening  the  channel  across  the  *'  Mud  Flats,"  in  accordance  vdth  the 
project. 

Manokin  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland. 
Crisfiold  is  the  nearest  port  of  entry.  As  no  dutiable  articles  are  discharged  there 
no  revenue  was  collected  during  the  fiscal  year. 

AMOUNTS   APPROPRIATED. 

By  acts  approved — 

September  19, 1890 $7,500 

July  13,1892 7,500 

Money  statement. 

July  1, 1893,  balance  unexpended $639.95 

June  30,  1894,  amount  expended  during  fiscal  year 175. 00 


July  1, 1894,  balance  unexpended 


464.95 


'Amount  (estimated)  required  for  completion  of  existing  project 15,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL   STATISTICS   FOIl   CALENDAR   YEAR   1893. 

Jieceipta  and  ahipmentt. 


ClnsH. 


Toim. 


lieccipts: 

('oal.  conl  wowl,  timber,  InmlHT,  iro. 
Hi'ickrt,  canned  goods,  lortilizerH,  etc 
Grain,  hursos.  hay,  potatoes 


6,480 

5.313 

1,454 

G eneral  nicrchanilise I    120, 8lX) 


'otril 


Slii]mu'nts : 

LoiTH.  railroad  ties,  flliip  timl»or,  etc 

('auned  px)d8.  Hour,  mill  work 

Fruit.  vogetableH.  j^raln,  hay,  ftc  . . . 
General  nicrehandi.se * 


134,047 


Value. 


$39,484 

182,154 

36,937 

452,090 


2,710.575 


11,036 
2,339 
6,231 

24,875 


95,227 

68,392 

192,954 

984,200 


T«»tal 44.8»1       1,340.773 


Total  neeiptH  and  shipment.-* I     178,928  ,    4,051,348 


There  are  a])out  l^iO  schooners,  piin;jjies,  sloops,  and  other  vessels  engaged  in  const- 
wise  trade  sailing  from  the  river,  besides  1  steamer,  1  feet  draft,  whiich  makes  daily 
trips. 

The  foregoing  statistics  were  furnished  by  the  president  of  the  Mauokin  River 
Steamboat  Company,  aecomi)auied  by  the  following  letter: 

PinxcEss  Anxk,  Md.,  May  88, 1894, 

Siu:  I  beg  to  hand  yon  herewith  statistics,  commercial,  of  Manokin  River,  which  I 
have  i^repared  as  <'arefnlly  as  jtossible. 

Onr  shipments  of  fruit  and  vegetables  from  the  river  have  largely  increased  this 
season  over  any  previons  year; 
Yonrs,  trnly, 

Hampden  P.  Dasiuell. 
Gen.  William  V.  Smith, 

r.  tS.  Afjmt. 


H    20. 


IMPROVEMENT  OF  ONANCOCK  HARBOR,  VIRGINIA. 

At  the  begiiiuiiij^  of  the  fiscal  year  a  contract  dated  October  26, 
1892,  was  in  force  with  Chester  T.  ( -aler,  of  jS'orfolk,  Va.,  for  dredging 
at  the  bar  at  the  rate  of  13  cents  per  cubic  yard,  measured  in  scowSy 
the  contract  to  be  completed  on  or  before  December  31, 1893. 

Work  was  bojjjun  on  July  17,  1893,  and  completed  on  October  20  fol- 
lowing, 41,154  cubic;  yards  of  line,  hard  sand  having  been  removed 
under  the  contract.  The  unusually  stormy  season  interfered  much  at 
this  exposed  locality  with  the  progress  of  the  work,  compelling  the 
contractor  freciuently  to  withdraw  his  machine  from  the  place  of  opera- 
tions and  to  go  into  the  creek  for  safety.  Dredging  was  done  at  the 
outer  bar  and  at  the  inner  bar,  also  called  the  'Miiiddle  ground,"  and 
consisted  in  widening  the  channels  dredged  in  1891  at  the  former  placiB 
to  300  feet  and  at  the  latter  to  200  feet,  the  full  dimensions  as  required 
by  the  project.  The  dredging  in  both  cases  was  made  to  a  dex^th  of  8 
feet  below  mean  low  water,  and  the  excavated  material  was  carried 
away  in  scows  and  deposited  in  deep  water  in  the  bay,  about  IJ  miles 
from  the  work.    This  completes  the  project. 
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The  present  project  for  improvement  is  based  upon  a  survey  made  in 
1889,  and  is  for  a  cliannel  8  feet  deep  fit  mean  low  water,  300  feet  wide 
acioss  tlie  outer  bar  and  200  feet  wide  across  the  inner  bar;  estimated 
cost  812,511.  The  project  having  been  adopted  in  1890,  these  chan- 
nels were  dredged  in  1891  for  a  width  of  150  and  100  feet,  respectively, 
under  an  ai)propriation  of  $G,000,  made  September  19,  1890,  and  no 
further  work  was  done  thereon  until  July,  1893.  Up  to  the  close  of 
the  liscal  year  ending  June  30,  1893,  $5,931.40  had  been  expended  on 
this  project. 

The  bar  at  the  mouth  of  Onancock  Creek  had  previ(msly  been 
imi)roved  by  the  (Jeneral  Government  under  a  project  made  in  1878. 
In  1879  $3,000  were  appropriated  and  expended  in  dredging  a  channel 
100  feet  wide  and  8  feet  deep.  After  a  lapse  of  10  years  the  width  had 
been  reduced  to  50  feet  and  the  depth  to  5J  feet  by  shoaling,  caused  by 
lino  sand  rolling  into  the  cut  under  the  impulse  of  littoral  currents 
coming  down  tlie  north  shore.  An  appropriation  of  $5,000,  made  in 
1880,  was  expended  under  the  same  project  in  dredging  inside  the 
creek.  The  improvements  made  there  arc  more  i)ermanent.  No  exam- 
ination of  tlie  channel  at  the  bar  has  been  made  since  it  was  com- 
pleted. As,  however,  the  tendency  to  shoal  still  prevails,  it  is  believed 
that  it  is  gradually  tilling  up  again. 

As  the  project  has  been  completed,  no  further  funds  are  needed. 

Onancock  Harbor  is  in  tho  collection  district  o^  Cherrystone,  Va.  Capo  Charles 
City  is  tho  nearest  port  of  entry.  No  reveino  was  collected  durin*j  tho  iiscal  year 
ending  Jiuio  30,  1894,  tho  business  consLsting  only  of  licensing  vessels,  etc. 

AMOUNTS   APPJIOPRIATEI). 

By  act  approved — 

March  3,  1879 $3,000 

Juno  14,  1880 5,000 

September  19,  1890 6,000 

July  13,  1892 6,5il 

Money  statement, 

July  1 ,  1893,  balance  unexpended $6, 579. 60 

Jane  30,  1894,  amount  expended  during  fiscal  year 6, 579. 60 


COMMERCIAL   STATISTICS   FOR  CALENDAR   YEAR   1893. 


lieceipts  and  shipment  a. 


Class. 


Receipts : 

Cual,  bricks,  shingles,  etc 

Butter,  cattle,  grain,  etc 

General  merchandise 

Total 

Shipments : 

Fertilizers,  barrels,  fruit,  etc.. 
Cattle,  sheep,  vegetables,  etc. . . 
General  merchandise 

Total 

Total  receipts  and  shipments 


Tons. 

37:1, 863 

386 

7,500 

381,749 

1,250 

! !,  180 

25 

15,401 
307, 210 

Value. 


$1,  M7, 750 

23,260 

300,000 

1.871,010 


31,500 

os.ooa 

1,000 
130,500. 


2, 001, 5ia 
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VesaeU  trading  in  Onancock  Harbor,  Virginia. 


ClOHB. 


Steamers  . 
Schooiiern 
Bnpfyes.. 
Sloops 


Nam-  Aggregate 
ber.      tonuage. 


3 

0 

4 
o 


1,468 

379 

56 

15 


Draft. 


Feet. 

6 
6|to8 
4to5i 
3  and  4 


Trips. 


Four  times  a  week. 
TTeekly. 

Do. 

Do. 


Tlio  above  Htatistics  were  furnislied  by  the  Eastern  Shore  Steamboat  Company, 
Baltimore,  Md. 


H    21. 


IMPROVEMENT    OF    HARBOR    AND    APPROACHES    AT    CAPE    CHARLES 

CITY,  VIRGINIA. 


There  were  no  operations  during  the  fiscal  year  ending  June  30. 
1894.  The  river  and  harbor  act  of  July  13,  1892,  appropriated  $10,000 
for  continuing  improvement,  with  a  proviso,  <as  follows: 

Providedf  That  before  any  Govcrnmeut  mouej'  shall  be  expended  in  the  improve- 
ment of  this  harbor  or  any  of  its  approaches,  the  owners  of  the  basin  forming  the 
harl)or  and  the  channel  or  canal  leading  tliereto,  or  connecting  said  harbor  with 
Cherrystone  Inlet,  shall  execute,  or  cause  to  be  executed,  ami  file  with  the  Secretary 
of  War  an  instrument  in  writing  satisfactory  to  the  said  Secretary  of  War,  giving 
to  any  and  all  vessels  upon  any  and  all  occasions  for  all  time  to  come  the  risht  to 
enter  and  remain  in  t^aid  harbor  and  transact  business  therein  without  cuarge, 
ex(e])t  legitimate,  usual,  and  reasonable  wharf  charges,  to  be  determined  by  the 
Secretary  of  War  in  event  of  •disagreement,  and  shall  further  legally  dedicate,  or 
cause  to  be  dedicated,  to  ]»ublic  use  an  approach  to  the  wharves  of  said  harbor  from 
the  ntrarest  public  highway  of  not  less  than  40  feet  in  width,  to  be  api>roved  by  the 
Secretary  of  War. 

At  the  end  of  the  liscal  year  the  owners  of  the  harbor  had  not  filed 
with  the  Se(!retary  of  War  the  instrument  required  by  the  above- 
quoted  act,  as  far  as  1  am  advised. 

The  project  for  improvement,  adopted  in  1890,  is  for  dredging  in  the 
harbor  to  a  depth  of  14  feet  below  mean  low  water,  and  the  entrance 
thereto,  togetlier  with  the  present  channel  in  Cherrystone  Intet  and 
across  Cherrystone  I>ar  to  a  depth  of  IG  feet  below  the  same  plane  of 
reference;  the  channel  in  the  inlet  to  be  100  feet  and  that  across  the 
bar  200  feet  in  width.  The  original  project  submitted  with  the  report 
on  the  survey  made  in  1889  included  protective  works  of  stone  at  the 
entrance,  the  total  cost  of  the  improvement  as  then  estimated  being 
$14L>,3 10,  of  which  84.'),400  was  for  dredging. 

Up  to  June  30,  1893,  the  sum  of  $23,110.93  had  been  expended,  and 
about  one-half  of  the  area  of  the  harbor  had  been  dredged  to  14  feet 
below  mean  low  water;  a  cut  10  feet  deep  had  been  made  within  the 
entrance,  50  feet  wide  at  the  shore  end  and  480  feet  wide  at  the  outer 
end,  or  in  Cherrystone  Inlet  channel,  and  a  shoal  one  mile  below  the 
harbor  was  i)artly  removed  to  the  same  depth.  The  dredged  channels 
are  supposed  to  be  in  a  fair  conditiim,  except  the  one  at  the  entrancey 
which  has  partly  shoaled  again. 

It  is  proposed  to  continue  oi)erations  as  projected,  if  the  amount 
asked  for  is  appropriated  and  the  law  permits  the  expenditure  of  the 
available  funds. 
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Cape  Charles  Harbor  is  in  the  collection  district  of  Cherrystone,  Va.  Cape  Charles 
City  is  the  nearest  port  of  entry.  No  revenue  was  collected  during  the  tiscal  year 
ending  June  30, 1894,  the  business  consisting  only  of  licensing  vessels,  etc. 

AMOUNTS   APPROPRIATED. 

By  act  approved — 

September  19,1890 $25,000 

July  18,1892 10,000 

Money  statement. 

July  1, 1893,  balance  unexpended $11, 889.  07 

June  30, 1894,  amount  expendecl  during  fiscal  year " 100.  00 

July  1, 1894,  balance  unexpended 11, 789.  07 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 400. 00 
Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS   FOR  CALENDAR   YEAR   1893. 

Receipts  and  shipments. 


Class. 


Beceipts  : 

Grain,  flour,  fruit,  poultry,  etc. 

Coal,  iron,  lumber,  ores,  etc 

Machinery,  agricultural  implements,  etc 
Miscellaneous  merchandise 


Total 


Shipments : 

Mill  proihicts,  canned  goods,  meats,  etc 

Sugar,  oil,  leather,  etc 

Iron  and  steel  rails,  machinery,  wagons,  etc. 
Miscellaneous  merchandise 


Total 

Total  receipts  and  shipments. 


Tons. 


86,129 

211.046 

4,683 

8.220 

310,078 

U,033 

21, 812 

38,715 

8,708 

83, 274 

393, 352 


Estimated  value,  $15,150,000. 


Vessels  entering  and  trading  in  harbor  of  Cape  Charles  City,  Va. 


Class. 


Steamers . 
Tugboats  . 
Schooners 
Sloops 


Num-'  Aggregate 
ber.  i    tonnage. 


1,757 

607 

5,950 

1,900 


Draft. 


Trips. 


Feet. 
6  to    9 
8  and  9 
3  to  14 
8  to    5 


Two  daily;  four  triweeklv-. 
Daily. 

>In  oyster,  produce,  brick,  and  general  trade. 


The  above  statistics  were  furnished  by  Mr.  H.  W.  Dunne,  superintendent  New 
York;  Philadelphia;  and  Norfolk  Railroad. 
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H  22. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVKiATION. 

Wrccl'  of  Uifjboat  Charles  Lea,  MinpiUlon  Rirer,  Delaicarc. — At  the 
bc^ginniiig  of  the  fiscal  year  authority  had  been  received  to  remove  this 
wreck  at  an  estimated  ccst  of  $150.  The  usual  notice  to  owners  and 
advertisement  for  proposals  having  been  published,  foui'  bids  received 
in  resi)onse  thereto  were  opened  on  August  18,  1803,  and  were  rejected 
as  being  too  high,  the  lowest  being  8ir)().  Subsequently  W.  G.  Abbott, 
of  Millord,  Del.,  made  an  informal  proposal  to  remove  the  wreck  for 
$1(K),  which  was  accepted.  On  September  7  the  removal  was  com- 
pleted, the  hull  having  been  broken  up  and  landed  above  high-water 
mark.  The  wheel  of  the  boat  appearing  to  have  some  value  was  sold 
for  S3,  and  the  .amount  returned  to  the  Treasury.  The  total  expendi- 
tures on  account  of  removing  the  wreck  were,  including  advertising, 
etc.,  $123.53.  The  unexpended  balance  of  S-'>.47  was  returned  to  the 
Treasury. 

AhMract  of  proposals  revvirvd  hij  (icn.  William  F.  Smith,  U.  S.  agent,  Wilmington,  Del., 

for  removing  irrerl:  of  ntcavi  tug  Charles  Lea. 


Xo. 


1 

•  I 

«• 

3 
4 


Xnmo  tuid  address  of  bidder.  Amoant. 


(leor;:o  V.  Pieroo.  Milford.  I)t*l , 

JoliuAton  &.  'lownsond,  SoiutTs  l*oiiit,  N.  J 

Kli.j;ili  1>.  Rcjjistor,  Lewos.  Del 

Jos.  I).  Truxtoii,  Lewes,  IM 


$150 
845 
»40 
340 


Thi'8(s  proposals  wen-  rrJocU'd  Jis  excessive. 

Ohstniction  caused  by  sunken  schooner  off  Kent  Island,  Chesapeake 
Jlay, — This  wreck  was  reported  to  me  on  May  31,  1803,  by  oflicers  of 
the  Maryland  oyster  navy.  By  authority  from  the  Chief  of  Engineers 
an  examination  was  made  on  July  2,  1893,  and  the  obstruction  endan- 
gering navigation  was  found  to  be  the  mast  of  a  sunken  schooner 
broken  off,  but  still  attached  to  the  wreck  and  prqje(»ting  considerably 
above  the  water.  The  wreck  itself  lay  in  14  fathoms  of  water.  Antbor- 
ity  was  received  for  the  removal  of  that  part  of  the  mast  which  was 
liable  to  interfere  with  navigation.  A  steamer  was  employed  to  pull 
the  mast  up,  and  this  was  done  on  .Tuly  21,  1803,  the  total  expense 
being  834.29. 

Wreck  of  the  canal  boat  J.  1).  Hilton,  Christiana  River,  Delaware. — 
This  wreck  was  reported  to  the  War  Department  in  November,  1893. 
An  examination  having  been  made  and  a  report  submitted  in  which  it 
was  stated  that  the  wreck  was  such  an  obstruction  to  navigation  as  is 
contemplated  in  section  4  of  the  river  and  harbor  act  of  Juno  14,  1880, 
authority  was  received  to  remove  it  and  nn  allotment  of  8400.20  made 
therefor.  After  the  usual  notice  to  owners  had  been  given  and  adver- 
tisements for  i)rox^osals  had  been  published,  live  bids  were  received  ill 
response  thereto  and  were  opi^ned  on  Decendx^r  30,  1803,  the  contract 
being  awarded  to  Kelly  &  Van  Sant,  of  Atlantic  City.  N.  J.,  the  lowest 
bidders,  at  $342.  The  removal  was  not  begun  as  i)romptly  as  was 
required  by  the  contract,  and  consecpiently  was  not  comjileted  until 
February  23,  1894.  Tlie  boat,  a  very  old  one,  was  broken  up  with 
dyimmite,  its  cargo  having  been  found  worthless,  and  the  debris  landed 
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on  shore,  tbe  total  expense  for  its  removal  being  $397.90.    The  unex- 
pended balance  of  $8.30  was  returned  to  the  Treasury. 

Abstract  of  propo^aU  received  by  Gen.  JViViam  F.  Smith,  U.S.  agent,  Wilmington,  Del., 
for  the  removal  of  the  wreck  of  the  canal  boat  J.  D.  Hilton,  in  Christiana  River,  Dela- 
ware. 


No.  Xamo  and  address  of  bidder. 


1  John  Ansten.  Philadelphia,  Pa 

2  Johnston  &  Tuwnaend,  Somern  Point.  N.  J. 

3  j  Kelly  &  Van  Sant,  Atlantic  City,  N.  J 

4  ,  Delaware  Constructitni  Company.  Philadelphia,  Pa 
6     Jesse  A.  Gray,  Philadelphia,  Pa 


Amoant. 


$387 
860 

*342 
500 
387 


*  Lowest;  accepted. 

Wreck  of  a  coal  barge  off  Popes  Island,  Virginia. — In  January  last 
the  agent  of  tlie  l^ihxdelphia  Maritime  Exchange,  stationed  at  the  Del- 
aware Breakwater,  reported  that  a  barge  laden  with  coal  had  recently 
sunk  near  the  coast  of  Virginia,  and  was  forming  a  dangerous  obstruc- 
tion to  navigation.  An  examination  having  been  ordered  and  made, 
it  was  found  to  be  the  barge  Hmlson,  bound  from  Newport  News  to 
New  York,  wlii^li  ^^^^  been  abandoned  in  a  sinking  condition.  One  of  her 
masts  was  still  standing,  and  being  directly  in  the  track  of  coasting 
vessels  it  was  recommended  that  it  be  removed  at  once  with  the  aid  of 
a  wrecking  steamer  to  be  chartered  for  that  purpose.  Authority  hav- 
ing been  received  to  proceed  in  the  manner  indicated,  prepar.ations 
were  just  being  made  for  the  hire  of  a  boat  when  authentic  reports  were 
received  that  on  the  day  before,  February  1,  the  U.  S.  cruiser  Vesuvius 
had  blown  up  the  entire  wreck  with  dynamite.  The  exi)enses  incurred 
in  the  examination  of  this  wreck  were  $27.87. 

Wreck  of  canal  boat  Loring  Monroe  in  Brandy  wine  Creek,  Delaware. — 
On  the  28th  of  May,  1894,  the  chairman  of  the  board  of  port  wardens  of 
Wilmington,  Del.,  reported  that  a  canal  boat  which  had  been  sunk  in 
Brandywine  Creek  two  or  three  years  ago,  below  the  railroad  bridge, 
where  it  did  not  materially  interfere  with  navigation,  had,  during 
recent  floods,  been  moved  down  the  stream  into  a  position  where  it 
formed  a  serious  obstruction  to  navigation.  Under  instructions  from 
the  Chief  of  Engineers  an  examination  was  made,  and  as  the  wreck 
was  found  to  be  such  an  obstruction  as  is  contemplated  by  section  4  of 
the  act  of  1880,  authority  for  its  immediate  removal  was  recommended. 
Tills  was  granted  and  an  allotment  of  $450  made  therefor.  Proposals 
were  invited  by  advertisement  dated  May  31,  1804,  and  the  lowest 
received,  that  of  Frank  C.  Somers,  of  Camden,  N.  J.,  to  remove  the 
wre<jk  for  $275,  accepted.  Work  thereon  was  begun  on  June  29,  and 
at  the  end  of  the  fiscal  year  was  still  in  progress. 

Abstract  of  proposals  received  and  opened  June  lo,  1S94,   by    Gen.  William  F.  Smith, 
V.  S.  agent,  for  removal  of  tcrecked  canal  boat  in  Brandywine  Creek,  Delaware. 


No. 


1 
2 


3 

4 


Name  and  address  of  hidder.  I  Amount.  ■  Remarks. 


Delaware  Construction  Co.,  Wilmington,  Del.'  $400  , 

Frank  C.  Somers,  Camden,  N.J *275     Commence  work  on  or  before  July  10, 

I      complete  in  ten  days. 

G.  M.  Van  Sant,  Atlantic  Citi*,  N.  J 342  ■  Eighteen    days    required    to    remove 

I  I      wreck. 

Jeaso  A.  Gray,  Philadelphia,  Pa I  328     Remove  wreck  witliin  thirty  days. 


*  Lowest;  accepted. 
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IMPROVEMENT  OF  PATAPSCO  RIVER  AND  BALTIMORE   HARBOR,  MARY- 
LAND, AND  JAMES  RIVER,  VIRGINIA.. 


REPORT  OF  COL,  WM,  P.  CRAIGHILL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Patapsco  River  and  channel  to  Balti- 

more, Md. 

2.  Channel  to  Curtis  Bay,  in  Patapsco 

River,  Baltimore  Harbor,  Maryland. 


3.  James  River,  Virginia. 


United  States  Engineer  Office, 

Baltimore,  Md,j  July  9^  1894, 

General:  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  tlie  year  ending  June  30,  1894,  for  the  works  of  improvement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

During  the  year  I  have  also  been  Division  Engineer  of  the  South- 
east Division  and  member  of  several  special  Boards,  and  member  of 
The  Board  of  Engineers  when  matters  pertaining  to  the  defenses  of 
points  in  the  Southeast  Division  were  under  consideration. 
Very  respectfully,  your  obedient  servant,  * 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


I  I. 

IMPROVEMENT   OF   PATAPSCO    RIVER   AND    CHANNEL   TO    BALTIMORE, 

MARYLAND. 

The  river  and  harbor  act  of  September  19,  1890,  contained  the  fol- 
lowing clause: 

Provided,  That  sncli  contracts  as  may  be  desirable  may  be  entered  into  by  the  Sec- 
retary of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 
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By  advertisement  of  September  .'50,  1800,  proi)osal8  were  invited  for 
completing  the  channel,  which  were  received  December  2.  The  con- 
tract was  awarded  to  the  American  ])red<ring  Company,  of  Philadelphia, 
at  l(Tj  cents  j)er  cubic  yard  for  removal  and  redeposit,  to  cover  0,000,000 
cubic  yards  of  material.  The  time  for  comjdetion  of  the  work  was  June 
1,  1803,  but  it  was  finished  in  December,  18ii2. 

Work  under  th(i  contract  be^jan  February  17,  1801,  and  wa^j*  com- 
jdeted  December  (J,  1802.  The  channel  is  now  27  feet  deep  at  mean  low 
water,  with  a  width  throughout  of  not  less  than  000  feet,  and  more  at 
the  turns. 

Nothing  was  done  in  the  fiscal  year  ending  June  30,  18t)4,  except  to 
make  a  resurvey  of  tlie  channel,  which  was  found  to  be  in  quite  good 
condition. 

It  should  not  be  forgotten  that  this  channel,  like  all  artificial  high- 
ways, needs  attention  and  repairs  to  keep  it  in  order,  and  the  amount 
of  repairs  and  consequent  cost  will  increase  rai)idly  if  not  promptly 
attendcil  to  at  the  proper  times,  which  is  once  every  year. 

The  following  arc*  the  amounts  and  dates  of  appropriations  for 
improving  harlxu*  at  Baltimore,  Md.,  including  Patapsco  ihver: 


August  30, 1S.52 5r'20,  000 

Aii«:u8t  15,  ISofi 100,  000 

,1 11110  23, 1866 P,  200 

March  2,1807 75,000 

July  25,1868 17,000 

April  lO.lSOO 20,730 

J  iilv  1 1 ,  1870 42,  900 

March  3, 1 871 50,  000 

.hnio  10, 1872 10(),  000 

March  3,  1873 200,000 

March  3,1875 75,000 

Au«;uat  14, 1870 75,  000 

J  line  18, 1878 75,  000 


March  3,1879 $160,000 

.hiiio  11,1880 100,000 

March3,is81 150,000 

August  2,1882 450,000 

.Iulv5,  1881 250,000 

August  5,1886 150,000 

August  11,1888 300,000 

Septcnihcr  19, 1890 340, 000 

March  3, 1891 151.200 

August  5, 1892 208,000 

Total 3,121,030 


Money  statement. 

July  1, 1803,  balaiKM*  uucxiMMided $20, 612. 06 

.Iniic  'AOj  1894,  amount  c.\]>on(le(l  during  iiscal  year 17,741.37 

July  1, 1894,  balance  unexpended 2, 870. 69 

July  1, 1894,  outstanding  liahilities 600.00 

July  1, 1894,  balance  available 2, 270. 69 


(  Amount  that  can  be  profitably  expended  in  liscalyear  ending  June, 3(),  1890  100, 000. 00 
«:  Submitted  in  coni])lianco  with  requirements  of  sections  2  of  river  and 
f      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


Commci'cial  ataiiaiics  of  the  jtort  of  Baltimore j  Mdj  comparing  the  fiscal  years  ending 

June  :J0,  ISOr,  and  1S04, 

[Compiled  for  the  use  of  Col.  William  1*.  Craifjhill.  Corps  of  KiiginotTH.  V .  S.  A.] 


Toiina;;;. 


Inward  .. 
Out\iard. 


181)3. 


Tom. 
774, 3»9 
1,112,456 


^'n. 

(Joaatvlse. 

1S94. 

1893. 

18U. 

Tons. 
807,239  . 
1,121,839 

Ton*. 
1,272,868 
1.417,453 

Tona, 

1,270,673 
1,553,196 
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Etlabluhed  linetiff  tttamihip*. 


s™c. 

Xun-    Neltdn- 

7        ia,B53 
5         l.tit 

'I'll 

T«il 

CulMU  porlg. 

Liverpool. 
Autwerp- 

Ura/iliim  pons. 

B.ooil     Tumpicu,  Mrilno. 

TMil 

(  oiue  o/  imporls. 


Decrease  in  1894  . . 


Decrease  in  1894 3,850,546 


Total  iterrease  in  IBM 4,  170, 9SS 


ImiHirtB  JD  foreign  vcsaels: 
Sailing 

Imports  in  cars  overland. . 


Increase  in  1894.. 


6, 779. 240 


Exports  in  Americun  vessels  in  1894: 

Sailing *1, 380,  GSM 

Steam 119 

Exports  in  loreign  vessels  in  1894; 

SailtDg 12G,  920 

Steam 70,754,163 


Total  exports  inl£94.. 


.  78,261,893 
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Cerlaia  aritelm  exported. 


.\ni>.-]f*. 

TOIIH. 

Arllcli-i. 

Too.. 

u.iei 

m,6S2 

s:i 

382 
S.5.11 
IK.  MB 

E.4M 

Sou 

|r;»t;:;:::;;:;::;:-;::;::;;;:::: 

10,  MO 

LMt'tou.; 

i!S 

Im 

n  bond  iHtk  appraisement. 


lIvTcliind.ciblo  .. 

Iii'iivi-r,  Colli 

IX-tnitt.  Mlrh 


W54.83      Milwankee,  Wi« 

2.365.10   I  KoBYcirk,  N.  Y 

IM-IO.*-]  ■■  ri-orL-i.  Ill 

l,-il4.7;i  I  PlillBdulpbl*,  !•• 

7BS.10  .  FItHbiiTa,Fa 

LSiS-W  I  KI.Ijinis.Ma 

7711.00      l-nkilii.  Obii 


Biiinilo.N.  Y 

ClikuHO,  III 

Ciiiriuiinti,<>liin 

rolnniliiiii.  llliH. 

ClcTi-IiiLil.  Ohi 

amnril  ItliilTH,  lav*. 

DrlrLJI,  JKrh 

Ihilniiiw.  Inwa 

KTHinvtllr.  luil 

Ororju^onn,  D.C 

r.THnillEnpiflB.Mirh.. 

Iniltuiuipiillfl.  IikI 

JnckmnvlIlP,   PI..... 
KanuaCily.  Md 


___.,„. 

VolBe. 

Baod. 

1302.  WM 
24;  1(17 

■a 

e,3is 

i«!  ;iio 
2i,2ia 

t838.KM.aB 

S0.CI01.flD 
82.aw.T0 
1.1M.40 

"tS 

1.052.00 

MiootalmIR  Minn 

SuMlivlllfi,  Tcun 

Norfiilk.  Vn 

Pltlnlnin.'.  I** 

SI.  iiHui.Miiio.::;."":: 

118,875. 2S 

l.T41,W 

2.1U.WZ.aT 

'■ii»aporli;(l  in  hand  wUhiiul  <:ppraieemeHt. 


f3. 001.  200     t!.M8,«aL15 
1,741,4117  I    I,1U,001-BT  , 

1.1S»,703  I        TU,nt.tt 
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Immigrants  and  passeuget's  arrived : 

1&3 \.. 

1894 


26,183 
14,296 


Decrease  in  1894 


11,887 


Amount  of  duties  collected  in  1894 $2,967,113.68 

Miscellaneous  customs  receipts,  1894 71, 574. 54 

Total  receipts  in  1894 3,038,688.22 

Total  receipts  in  1893 4,629,199.13 

Decrease  in  1894 1,590,510.91 


Dnties  on  merchandise  in  bond  in  1894 . 
Duties  on  merchandise  in  bond  in  1893. 

Increase  in  1894 


Summary  of  duties  collected  in  1894, 


538, 596. 67 
500, 146. 89 

38, 449. 78 


Imports  and  miscellaneous  customs  receipts $3,  038,  688. 22 

Merchandise  in  bond 538,596.67 

Merchandise  transported  with  appraisement 61,  744. 14 

Total ^ 3,639,029.03 

Y€88€l8  built. 


Steam 
Sail... 


Total 


Number. 


10 
10 


20 


Gross  tons.  !   Net  tons. 


3, 724. 20 
693.03 


4,  417. 83 


2,  726. 95 
658.83 


3,  385.  78 


Value. 


$547,500 
52,700 


600,200 


Vessels  entered  from  foreign  ports : 

American —  Tons. 

Sailing 45,519 

Steam 1,164 

Foreign — 

Sailing 18,509 

Steam 742,047 


Total 


807, 239 


Vessels  cleared  f(>r  foreign  ports : 

American — 

Sailing 68,159 

Steam 2,832 

Foreign — 

Sailing 6,467 

Steam-. 1,044,381 


Total 1,121,839 


Vessels  entered  in  1894 807,239 

Vessels  cleared  in  1894 1,121,839 

Total 1,929,078 

Total  entered  and  cleared,  1893 1,886,855 


Increase  in  1894, 


42, 223 


ENG   94- 


-58 
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Coastwise  tonnage:  Ton*. 

Vessels  entered  in  1894 1,270,673 

Vessels  cleared  in  1894 1,&53,  195 

Total  coastwise  in  1894 2,823,868 

Total  coastwise  in  1803. 2,720,321 

Increase  in  1894 103,5-17 

UKCAPITULATIOX. 

Total  foreign  tonnajro,  1894 1,929,078 

Total  coastwise  tonna/^e,  18I»4 2,823,868 

Total  rorei;jn  and  coastwise,  1891 4,  752,  946 

Total  foreijrn  an<l  coastwise,  1893 4,607,176 

Increase  in  1894 •. 145,770 

STATISTICAL    KECAriTULATIOX. 

Dntial)le  imports  have  decreased $3, 850, 763. 00 

Free  in)])orts  have  decreased $320, 449.  (X) 

Domestic  exports  have  increased $6, 779, 240. 00 

Tonnajrc,  foreign  and  coastwise,  has  increased tons. .  103, 547 

Decrease  in  dntics  collected $1,590,510.91 

Increase  in  dnties  on  merchandise  in  bond $38, 449. 78 

Decrease  in  tlnties  on  merchandise  in  bond,  with  and  withont  appraise- 
ment   $740,737.97 

>iotwithstau<liiig  the  widesi)r<»ad  depression  in  the  maritiino  trade  of  the  country 
then*,  has  been  an  increase  in  the  tonnage  movement  at  this  port  for  the  fiscal  year 
ended  .hme  oO,  1X!)4,  of  4 A  per  cent  over  that  of  the  i)rovious  year. 

We  liave  now  17  (sstablished  steamship  lines  trading  between  this  port  and  foreign 
ports,  re]>resenting  113  vessels,  with  an  aggregate  carrying  capacity  of  13,254,460 
tons.  We  sustained  a  loss  of  two  lines  during  the  year — the  Royal  Netherlands  and 
the  Allan  lines — an<l  a  gain  of  one  line — the  Tampico,  Mexican.  Our  shipbuilding 
interests  show  a  .slight  d(^])ression  as  compared  with  last  year.  During  the  year 
just  closed  there  were  built  in  this  district  10  sail  and  10  steam  vessels,  valued  at 

As  a  result  oi'  recent  Irgislation  the  decrease  in  immigration  is  very  markeil;  the- 
arrivals  at  this  ])ort  lor  the  tisc.il  year  show  a  falling  oil"  of  54  ]>er  cent. 

It  is  to  be  ho])e<l  that  the  agitntion  now  going  on  among  the  shi])2)ing  people  and 
the  vari<Mis  boards  of  trade  relative  to  the  proper  lighting  of  the  Craigliill  Channel 
with  elect  ii<"  liglits.  will  m«*et  with  success.  It  is  a  matter  of  great  moment  to  ves- 
sels und(!r  ('barter  that  notbing  shoubl  intervene  to  alfect  the  t<?rm8  of  their  agree- 
ment, wbicli  sometimes  bapj)ens  if  v(*ssels  are  detained  on  account  of  darkness;  but 
'^vith  ehjctric  ligbts  properly  ]>laced  there  will  bo  no  detention  at  night.  With  this 
added  imi)rovenient  to  tlie  faciliti<»s  that  are  offered  in  the  way  of  capacious  ele- 
vators, few  and  low  port  cbarges,  extensive  i)iers,  a  magnificent  harbor,  and  prompt 
disi>ati-li,  tber<^  is  no  reason  wby  Baltimore  should  not  continue  to  be  the  favorite 
port  of  entry  on  tbe  Atlantic  coast. 
Very  resj^'ctfully,  ytnirs, 

Frank  T.  Shaw,  Collector. 

Col.  AV.M.   r.  C.AICHILK. 

Corps  of  Kn  (J  in  vers. 


I    2. 

IMPKOVKMKNT    OF    (MIANXEL    TO    CFHTIS    BAY,    IN    PATAPSCO  RIVER, 

BAI/ITMOUF  HARBOlf,  MARYLAND. 

The  river  and  liarbor  act  of  1892  contained  the  following  item: 

Improving  Patapsco  River,  Baltimore  Harbor,  Maryland:  For  dredging  a  channel 
(me  hundred  and  lifty  feet  wide  at  bottom  and  of  a  depth  of  tw<*nty-seveu  feet  mean 
low  water  from  the  main  ship  channel  to  ("urtis  Bay,  in  accordance  with  recommen- 
dation of  Colonel  AVilliam  P.  Craighill,  (IJorps  of  Kngineers,  submitted  December 
thirteenth,  eighteen  hundred  and  ninety,  twenty-eight  thousand  dollars. 
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The  total  estimivted  cost  of  the  improvement  was  $85,000.  The  first 
appropriation  of  $28,000  was  expended  in  dredging  to  a  depth  of  25 
feet  at  low  water.  The  work,  under  a  contract  with  the  National 
Dredging  Company,  was  commenced  in  November,  1892,  and  after  con- 
siderable interruption  by  ice  and  severe  weather  was  satisfactorily 
completed  in  May,  1893.    The  channel  was  made  150  feet  wide. 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project $57,000.00 

Anionutthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    57,000.00 
Submitted  in  comi)liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1«6()  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


I3- 

IMPUOVKMENT  OF  JAMES  RIVER,  VIRGINIA. 

The  improvement  was  regularly  undertaken  by  the  United  States  in 
1S70.  A  small  sum  had  been  previously  expended  and  was  of  some 
iwl vantage  to  navigation.  The  total  expended  by  the  United  States  to 
July  1,  1804,  has  been  81,45(J,7tS:5.14.  In  addition  tliecity  of  Richmond 
has  expended  nearly  8r)00,000,  but  in  the  last  live  years  only  about 
$50,000,  and  this  near  the  wharves  of  the  city. 

When  the  improvement  was  undertaken  by  the  Government  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
national  fleets  from  approaching  too  close  to  Richmond.  There  were 
also  natural  obstructions. 

Rockett  Reef  and  Richmond  Bar  had  only  7  feet  of  water  at  mean 
low  tide.  From  Warwick  Bar  (where  the  depth  was  13  feet)  to  Rich- 
mond the  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  (rap  Cut-off,  which  now  saves  5i  miles  of  difticult 
navigation,  was  not  then  open.  Sixteen  and  one  half  feet  can  now  be 
carried  to  the  city  at  low  water,  and  18  may  be  expected  by  January, 
1805. 

The  original  project  was  to  se(;ure  a  depth  of  18  feet  at  full  tide,  cor- 
responding to  14.5  feet  at  low  tide,  to  Richmond,  with  a  channel  width 
of  180  feet  from  Tlarrison  Bar  to  Richmond  docks,  the  excav^atioa  iu 
rock  to  be  \^h  feet  at  full  tide.  This  plan  was  well  advanced  when 
Congress,  by  act  api)roved  July  5,  1884,  adopted  the  project  of  22  feet 
at  mean  low  tide  from  Richmond  to  the  sea.  Operations  during  the 
past  year  have  been  conducted  in  accordance  therewith.  In  carrying 
it  out  further  a  large  amount  of  excavation  will  be  in  solid  rock,  and 
the  cost  will  necessarily  be  great.  The  width  to  be  given  to  the  chan- 
nel is  400  feet  from  the  sea  to  City  Point,  300  feet  from  City  Point  to 
Drewry  Bluff',  and  200  feet  from  thence  to  Richmond.  The  methods 
employed  for  improving  the  river  consist  in  dredging,  rock  excavation, 
and  the  contraction  of  the  waterway  by  means  of  dikes  or  jetties. 

-Mr.  H.  1).  Wliitcomb  has  been  the  efficient  resident  engineer  of  the 
work  during  the  fiscal  year.     His  report  giving  details  is  appended. 
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The  following  are  the  amounts  and  dates  of  appropriatioa  for  improv 
ing  James  Kiver,  Virginia: 


July  11,  1870 $50,000 


Marrh3, 1871 
June  8,  1872.... 
Marrh  3,1873... 
.hiije23, 1X74... 
March  3,1875... 
August  14, 1876. 
Jun«  18,1878... 
March  3,1879... 
June  14,1880... 


50,000 
50,000 
75,000 
50.000 
50,000 
60,000 
70.000 
75,000 
75.000 


March  3, 1881 $60,000 

August  2.  18»2 75,000 

July5.1884    75,000 

Augrasr  5, 188« 112,500 

August  11. 1888 2^.000 

September  19, 1890 200,000 

July  13,1892 200,000 

Total 1,552,500 


Money  statement. 

July  1, 1893,  balance?  unexjiemled $181,587.33 

June  30, 1894,  amount  cx]»(;nde<l  during  iiBcal  year 73. 907  26 

Julv  1, 1894,  balance  unexpended 107,680.07 

July  1, 1X94,  outstanding  liabilities $2, 000. 00 

July  1, 1894,  amount  covered  bv  uncompleted  contracts 69,  687.  32 

71,687  32 


July  1,  1894,  balance  availalde. 


35, 992. 75 


Amount  (estimated)  required  for  completion  of  existing  project . . . ; .  3, 336, 070. 45 
Amount  that  can  be  protitablv  expended  in  fiscal  year  ending  June 

30,  189f) ". 400,000.00 

Submitted  in  com]>lian('e  with  renuiremonts  of  sections  2  of  river  and 

harbor  acts  of  1800  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


UEPOKT   OF   Mil.  II.  I).  WIUTCOMB,  ASSISTANT   KN(JIXEKK. 

RiCHMOXP,  Va.,  July  S,  1894. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  connected 
with  th<r  imj)rovemeiit  of  James  Kiver,  Virginia,  fortheliscal  year  ending  June  30, 1^4. 

SunvyH. — The  usual  soundings  were  taken  between  lines  of  regulation  at  the  wing 
dams  and  more  frequently  at  important  points.  On  rock  bottom  and  in  Dutch  Gap 
Cut-off  they  were  taken  every  10  feet  on  lines  20  feet  ai)art.  In  addition  a  sweep  was 
run  over  the  bottom  in  the  channel  where  any  material  which  has  required  blasting 
has  been  ex^avjited  in  the  past  y<?ar. 

Surveys  were  made  of  the  shoals  in  Ferry  Reach  and  between  Varina  and  Deep 
Bottom;  at  Harrison's  Bar  and  across  the  bend  above  Dutch  Gap  Cut-off  Several 
areas  w(?re  surveyed  for  information  in  eonue<rtion  with  the  construction  of  models 
of  the  rivt.^r  and  adjoiinn*^  land. 

Models  of  (loodes  Kocks  Ledge  and  of  Randolph  Flats  in  1874  and  189-{  were  made, 
the  latt<;r  iiuluding  the  adjoining  land  for  an  avervj^e  of  2,000  feet  each  side  of  the 
river.  A  model  is  well  ailvaneed  showing  the  river  and  surroundings  from  Drewry 
JMutrto  half  a  mile  below  Dutch  Gap. 

Tidttl  ohn>rrafioitM. — A  n^^^istenng  tide  gauge  has  been  in  operation  nt  the  lower 
city  liiiiit.s  during  the  year,  and  another  at  Dutch  Gap  since  November  1,  1893. 

FivHhetH,  etc. — There  were  no  heavy  rises  in  the  river  to  produce  scour  between  the 
older  works  of  re;rulatioii.  The  following  are  all  that  exceeded  the  ordinary  stage 
bv  about  li  fret  and  over: 


At  Uichiiiond. 


AupiiRt.').  180:i.... 
Au^iiHtlM,  1K<j:{  .. 
SHi»t(iiilHr  15.  IhOa 
October  0,1  b93  ... 


\bovo 

7X'TO 

Above 
mean 

ti(l«. 

Feet. 

5.59 
12.  :n) 
14.63 

6.48 


Feet 
1.99 

8.70 

11.03 

2  88 


At  Kichinond. 


Abov« 
zero 


Above 
mean 
biAh 
tide. 


Feet. 

October  15. 1893 '        12. 93 

()«tobA-24, 1893 14.51 

Fobniarv  7, 1S94 6 

March  4",  1894 6  50 


Ftet. 

9  33 

10  91 

2  40 

2.90 
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A  very  high  tide,  due  to  a  strong  easterly  wind,  occurred  October  13,  rising  to  7.82 
feet  above  zero  ana  4.22  feet  above  mean  high  tide.  This  is  the  highest  dae  to  wind 
recorded  in  this  office.  The  highest  from  a  similar  cause  recorded  previously  was 
6.90  above  zero,  April  10, 1877. 

The  mean  results  of  registered  observations  at  Richmond  and  Dutch  Gap  are  as 

follows : 

All  tides  observed. 


Locality  and  period. 


Marine  Railway  Wharf,  Richmond,  April 
1.1893,  to  May  31, 1894 

Lower  entrance  Dutch  Gap  Cut-off,  Novem- 
ber 1,1893,  to  May  31, 1894 


Num- 
ber of 
obser- 
vations. 

781 
402 

Lunitidal    in- 
terval (Rich- 
mond   local 
time) . 

Height  above 
zero. 

Rise 
and 
fall. 

High 
tide. 

h.  m. 
4    11 

3    36 

Low 
tide. 

High 
tide. 

Low 
tide. 

h.  m. 
11    46 

10    40 

Feet. 
4.19 

3.37 

Feet. 
0.90 

.04 

Feet. 
3.29 

3.33 

Mean 
tide 

above 
zero. 


Feet. 
2.&5 

L71 


Omitting  tides  which  exceed  1,4  feet  above  or  beloiv  mean  high  or  low  tide. 


Locality  and  x)eriod. 


Marine  Railway  WTiarf,  Richmond,  April 
1, 1893,  to  May  31 .  1894 

Lower ontraiu-e  Dutch  Gap  Cut-off,  Novem- 
ber 1, 1893,  to  May  31, 189^1 


Num- 
ber of 
obser- 

Lunitidal   in- 
terval (Rich- 
mond   local 
time). 

Height  above 
zero. 

Rise 
and 
fall. 

vations. 

Hich 
tide. 

I.KJW 

tide. 

Uigh 
tide. 

Low 
tide. 

623 
385 

h.  tn. 
4    07 

3    36 

h.  m. 
11    37 

10    38 

Feet. 
3.84 

3.32 

Feet. 
0.14 

.04 

Feet. 
3.70 

3.36 

Mean 
tide 

above 
zero. 


Feet. 
1.99 

1.64 


The  lunitidal  interval  is  from  the  next  preceding  transit  of  the  moon  at  Washing- 
ton. The  zero  is  the  assumed  mean  low  tide  at  Richmond  as  found  from  observations 
taken  nearly  twenty  years  since,  and  is  the  same  for  both  stations,  so  far  as  is  known 
by  lines  of  levels  run  in  1877. 

Coini)aring  observations  at  these  stations  for  the  same  period,  November  1  to  May 
31,  excluding  tides  affected  by  high  winds  or  high  stages  of  the  river,  high  tides  at 
Richmond  were  33  minutes  and  low  tides  61  minutes  later.  From  observations  taken 
in  the  same  way  from  September,  1875,  to  June,  1876,  at  approximately  the  same 
places,  high  tides  at  Richmond  were  47  minutes  and  low  tides  73  minutes  later,  an 
apparent  shortening  of  14  minutes  in  the  time  of  tidal  propjigation  in  eighteen  years. 
A  longer  series  (»f  observations  may  modify  this  apparent  result,  but  some  such  effect 
was  expecte<l  from  the  deepening  of  the  channels  and  the  enlargement  of  Dutch  Gap 
Cut-oft"  in  the  intervals. 

The  two  stjitions  are  14  miles  apart  by  river  (via  cut-oft*),  and  10  miles  in  a  direct 
line,  the  Kichmond  station  being  in  about  3^  minutes  more  west  longitude.  The 
mean  heights  of  ordinary  tides  in  this  period,  November  1  to  May  31,  show  a  fall 
between  Kichmond  and  Dutch  Gap  of  0.447  foot  at  high  tide  and  0.165  foot  at  low 
tide,  the  mean  stage  of  river  at  Richmond  being  0.104  foot  higher  than  the  assumed 
yearly  stage  at  mean  tide. 

In  the  same  periods  mentioned  the  rise  and  fall  of  tides  were : 


At  Richmond  . . 
At  Dutch  Gap.. 

Difference 


1875-76. 


Feet. 
3.49 
3.29 


1893-94. 


Differ- 
ence. 


Feet. 
3.70  ! 
3.36  ' 


Foot. 
-f0.21 
-fO.07 


0.20 


0.34 


The  stage  of  the  river  at  Richmond  at  mean  tide  was  0.299  foot  higher  in  l893-'94 
than  in  1875-76. 
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Tho  riso  and  fall  of  tide  deci  eases  with  liijuflicr  Btajies  of  tho  river,  "but  this  state- 
ment fthowrt  directly  tho  reverse.  As  with  the  decrease  in  the  time  of  propagation, 
Riich  increafU)  in  tho  rise  and  fall  was  cx]»ected  from  tho  im])roved  condition  of  the 
riv(*4:,  hut  a  lon<;er  series  of  observations  is  desirable  to  confirm  or  modify  the 
amount  given  in  the  statement. 

TIIK    rnOJECT   OF    IMPROVKMKNT. 

Some  work  Avas  done  between  1852  and  1855  by  the  United  States,  and  by  the  city 
of  Richmond,  nn«ler  the  <lireetion  of  Col.  Do  Russy,  in  tho  removal  of  dangerous 
rocks  and  maintenance  of  somewhat  dee))er  water  over  the  bars.  Tho  city  contin* 
ued  this  work  at  intervals  up  to  18G1.  The  lirst  ap]»ropriatiou  made  bv  the  United 
States  after  this  was  JfoO.OOO  in  1^70.  The  «ity  appropriated  $250,000  in  the  same 
year,  a  larj^<^  part  of  which  was  expended  in  dredges  and  other  plant. 

The  operations  of  tbtj  United  States  were  tirst  directed  to  the  removal  of  military 
bridges  and  other  obstructions  of  that  character,  so  as  to  restore  :i  navigable  chan- 
nel equal  to  that  existing  prior  to  ISOl.  This  was  followed  bythe  opening  of  Dntch 
Gap  Cut-oir  to  navigation,  and  a  careful  survey  of  the  river  between  Richmond  and 
Varina,  a  distance  of  about  20  miles,  where  the  most  serious  bars  and  ledges  are 
found. 

The  systematic  imi)rovement  of  the  river  may  be  considered  as  beginning. in  1870, 
when  7  feet  at  low  and  lOA  ivQi  at  high  tide  were  the  full  depths  available  for  navi- 
gation at  liielnnond,  and  for  nearly  20  miles  below,  in  a  channel  narrow  and  tortu- 
ous from  obstructions  of  sunken  eiibs  and  vessels.  ' 

The  dej)ths  available  to  the  city  prior  to  ISlJl  were  about  the  same,  11  feet  being 
available  20  miles  below. 

The  first  project  of  im])rovenn!nt  was  to  secure  18  feet  at  full  tide  in  a  channel 
180  i'ect  wide.  'J'he  regulation  of  the  river  by  dikes  and  wing  dams,  and  tho  exca- 
vation in  rock  an<l  other  hard  material,  c<mformed  to  this  ]dan  until  1879,  when  the 
l)roJect  wjis  amended  to  make  the  (lei>th  IS  feet  at  low  tide  below  Warwick  Bar,  5 
miles  from  th<>  city,  'fhe  dredging  don(;  at  sevcTal  points  from  Dutch  Gap  to  James- 
lown  in  1S80-'S1  was  in  accord  with  this  later  plan,  and  tho  works  ot  regulation 
(•onstrncted  at  \'arina  Shoal  in  ISSO  were  intended  to  ])rodu«'e  that  de]>th. 

An  ehiborate  survey  of  the  whole  river  below  Richmond  where  tlu^  depths  xrcre 
les^  than  1'5  feet  at  full  tide  was  ma«le  in  18S1,  in  com]>liance  with  a  rcstdntion  of 
Cou'^ress  directing  a  re])ort  on  the  practicability  ami  cost  of  di  epi*ning  the  channel 
from  the  sm  to  hMchmond  to  25  leet  at  full  tide.  This  survey  included  borings  in 
the  river  bed  to  at  least  that  depth,  or  to  soli<l  rock. 

The  report  an<l  estimate  on  this  project  was  submitted  in  1882,  and  Congress 
adopted  the  project  in  ISsl. 

Sinc(^  then  tlie  work  has  Ix'cn  i)roseented  toward  that  end,  i.  e.,  to  22  feet  at  low 
tide,  with  a  channel  varving  in  widtb  from  200  feet  at  Richmond  to  400  feet  below 
City  Toint. 

WOKK    NOW    IN'    I'liOdUE.'SS. 

The  existing  contract  for  work  was  entered  into  with  Mr.  John  A.  Cnrtie, 
approved  October  20,  1S<)2,  and  expires  December  1.  1801.  Its  ol)Ject  was  to  ojMin  a 
pra<rtical)hi  cliannel  from  the  sea  to  Richmond  city  limits,  not  less  than  18  f<*ot  deep, 
in  furtheran<e  of  the  project  of  22  feet. 

The  least  width  in  rock  (^xcav:ition  was  to  be  .^0  feet;  at  other  points,  except  in 
Dutch  (Ja)»  Cut-Off  Mud  below  City  Point,  the  improvenu^nt  by  regulation  <mly  was 
inten«led  to  ])rodu«e  the  channel  of  tbe  full  project.  'I'he  channels  below  City 
Toint.  heretofore  made  18  feet  deep  or  more,  and  2(^0  feet  wide,  were  to  be  denned 
out,  and  th(^  channi-i  in  Dutcli  (iap  Cut-olV  made  25  ieet  deep  and  100  feet  wide. 

At  \hv  ch:.Mi  of  the  last  liscjil  ><*ar  the  contractor  had  completed  the  extension  of 
wing  d.inis  btitwcen  Richmond  Ihir  and  Drewry  lUutf,  and  begun  new  dams  in 
Wards  IJeach.  He  had  do.sed  the  ga])S  left  in  tlie  dikes  at  Kingsland  in  1801,  and 
dredged  a  consi(h*rable  jiart  of  tin;  channel  between  tln'  city  limits  and  the  lower 
end  of  IMchmond  Rar.  Some  drilling  and  bhisting  had  been  done  in  (ioodes  Rocks 
Ui'dj^e,  and  in  shallow  rock  cutting  IxftwctMi  the  city  limits  and  the  Chesapeake  and 
Ohio  Railway  Avharves. 

WOKK    DONK    DnilNt;    TIIK    PAST    FISCAL    YKAIl. 

liichmond  to  SUarm*  Dike. — The  work  on  this  section  was  continued  with  one 
dredge  until  tin'  <'nd  of  ►Septemlx'r,  with  an  interrui>tion  of  seventeen  days  in  August. 
Drc<lging  was  resumed  April  11  and  continued  until  close  of  May.     Two  days'  work 


*  All  measurements  which   vary  with  the  stage  of  tide  are  referred  to  fli€Oii  I019 
iidVf  unless  otherwise  stated.     Full  tide  is  mean  high  tide. 
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were  done  in  June.  A  drilling  force  was  employed  here  twenty  days  in  Anguat, 
thirty  days  in  March  and  April,  and  thirteen  days  in  June.  About  30,000  square 
feet  of  shallow  cutting  remains  on  this  section  below  the  Richmond  Chemical  Works, 
and  the  same  amount  above  them,  some  of  which  require  blasting.  No  work  has 
been  done  on  this  contract  above  these  works,  which  are  about  600  feet  below  the 
point  assumed  as  city  limits. 

in  the  main,  the  section  below  the  works  has  the  required  depth  of  18  feet.  The 
area  with  deticicnt  depth  is  about  15  per  cent  of  the  section  below  the  works. 

Steartut  IHke  to  Goodea  Hocks. — A  dredge  was  employed  here  from  July  1  to  Septem- 
ber 30.  About  G6,0(K)  K^iuaio  feet  of  shallow  cutting  remain  in  hard  material  where 
more  or  less  ])la8tiug  is  reciuired,  or  about  25  per  cent  of  whole  area.  The  remaining 
part  of  the  section  has  the  required  depth. 

(ioodes  Rocks. — This  ledge  is  the  most  formidable  obstacle  to  an  increase  in  the 
navigable  dei)th  of  the  river  below  the  city  limits.  It  is  1,400  feet  Jong,  800  of  which 
is  in  hard  granitic  rock.  A  cut  55  feet  wide  was  made  in  the  harder  part  to  the 
depth  of  the  project  under  previous  contracts,  but  this^cut  is  distinct  in  position  from 
the  clianuel  now  and  heretofore  used  for  navigation.  This  cut  is  being  made  80  feet 
wide  under  the  contract  in  force,  and  will  then  adjoin  the  present  channel,  encroach- 
ing on  it  in  places,  and  will  bo  wide  enough  to  be  used  by  vessels. 

IJecauso  navigators  have  of  necessity  continued  to  use  the  old  ch.annel,  no  increase 
in  available  depth  at  this  i^oint  has  been  reported  since  the  last  project  was  adopted, 
or  for  more  than  ten  years,  altho!igh  there  has  been  an  increase  in  width  and  depth 
of  channel  elsewhere  above  Richmond  Bar,  which  lies  directly  below  the  ledge. 

A<lrilling  force  was  em])loyed  in  widening  the  cut  from  July  1  to  November  30, 
exc'e])t  for  twenty-three  days  in  July.  Work  was  resumed  April  12  on  the  lower  part 
and  has  t'ontinued  nj)  to  date,  two  forces  being  employed  part  of  the  time.  There 
remain  15,280  s(|uare  feet  of  surface  on  this  part  of  the  ledge,  and  8,750  square  feet 
on  the  harder  ]>art  to  be  drilled  or  redrilled.  Fifty  tlionsand  square  feet  were  drilled 
over  in  the  past  year,  73  i)er  cent  of  the  amount  required  to  be  d(me.  The  larger 
fragments  of  blasted  rock  were  removed  by  a  hoisting  machine,  at  intervals,  as 
require<l;  the  remainder  is  being  removed  by  dredges.  Seventy-two  days'  work  of 
one  dredge  were  done  between  July  and  December,  and  twenty-six  days  in  April  and 
June.  About  7,0(X)  cubic  yards  of  material  remain  to  be  excavated  to  satisfy  the 
requirements  of  the  contract. 

Jiichmond  Bar. — No  excavation  was  done  on  this  section  during  the  year.  There 
are  76,000  square  feet  of  surface  where  the  dredges  employed  in  the  previous  year 
failed  to  get  the  full  depth  required  and  where  some  blasting  will  be  needed.  This 
is  27  per  cent  of  the  wh(de  area  of  the  section. 

Dutch  Gap. — Work  was  begun  here  with  a  dredge  October  1.  This  was  discon- 
tinued at  the  close  of  the  month  and  blasting  tried  to  loosen  the  indurated  earth 
forming  the  bed  of  the  Cut-off.  Two  rotary  drills  with  steel  cutters  were  used 
sixteen  days  in  November  and  twentj'-four  days  in  December.  Dredging  Wius 
resumed  November  23  and  continued  to  the  end  of  March.  In  the  interest  of  navi- 
gation and  for  other  reasons  it  was  found  judicious  to  change  the  plan  from  a  chan- 
nel 100  feet  wide  and  25  feet  deep  to  one  140  feet  wide  and  22  feet  deep,  and  but  a 
small  area  was  excavated  to  the  former  depth.  The  results  of  blasting  were  not  so 
favorable  as  they  had  been  in  this  material  in  former  years,  due,  pcrhajis,  to  the 
explosive  used ;  and  several  small  areas  with  less  than  22  feet  depth  remain  to  bo 
moved.  There  are  yet  about  400  cubic  yards  of  the  amount  stated  in  the  contract 
remaining.  A  sweep  run  over  the  work  in  April  showed  a  channel  more  than  18 
feet  deep,  140  feet  wi<le  throughout  the  Cut-off.  The  ])oints  above  22  feet  ;«re  of 
small  area  and  many  may  be  loose  lumj»s  from  dredging,  which  would  be  swept  out 
by  a  strong  current.     This  channel  is  now  better  than  ever  lnjfore. 

Uan'iaons  liar  and  Goose  Hill  Flats. — Nothing  has  been  done  on  this  parti  of  the 
contract.  The  contractor  expects  to  have  one  or  more  dredges  at  work  at  an  early 
day. 

ffinf/  dams  and  dijkcs. — The  wing  dams  in  Wards  Reach  were  completed  in  July, 
and  those  in  Willis  Reach  in  August.  The  force  was  moved  to  Curies  Neck  and 
continued  to  Novembe:- 4.  Owing  to  delays  in  furnishing  nmterial  for  revetment 
from  Dutch  Cap  the  force  was  removed  from  Curies  Neck  and  closed  gaps  in  train- 
ing walls  between  Richmond  Bar  and  Drewry,  left  when  they  were  (constructed. 
This  was  com)>leted  November  18.  The  force  was  then  taken  to  Varina  and  restored 
the  two  wing  dams  on  the  left  bank,  built  in  1880,  but  shortened  in  the  freshet  of 
1886  and  at  subse<iuent  times.  These  were  completed  in  November.  The  force  was 
again  employed  at  Curies  Neck  until  December  16,  and  returned  to  Varina  and 
remained  to  March  19,  constructing  new  wing  dams  on  the  right  bank.  The 
remainder  of  March  was  sf^ent  in  completing  the  work  at  Curies  Neck. 

No  more  work  on  wing  dams  is  required  under  the  contract  except  the  important 
one  of  adding  to  the  revetment  required  during  the  construction  of  wing  dams,  the 
additional  amount  to  be  had  from  all  suitable  material  excavated  between  Richmond 
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and  Dutch  Gap,  as  required  by  the  contract.  The  dams  below  Drewry,  and  e8X>e- 
cially  at  Curios  Neck,  are  in  comparatively  deep  water  and  built  in  soft  bottom,  and 
need  the  additional  stability  this  material  will  give  them. 

AMOUNT   OF    MATERIAL   EXCAVATED. 

T]ic  amount  excavated  in  the  past  fiscal  year,  the  total  amount  excavated  to  date, 
and  the  estimated  amount  remaining  to  be  done  under  the  contract,  are  as  follows: 


Excavated  in  the  tifical  year. 


Richmond  to  Stoams  Dyke 

StiiiiruH  D^'ko  to  (loodc's  Kocks 

G<M)doM  Rocka 

Dutch  Gap  Cut-otr 


Earth. 


Total 15,589.8 


Ou.  ydt. 

1,577.0 

1,032.8 

489.8 

11, 589. 0 


Cobble.    Softrock.'     ^^ 


Cu.  yd». 
51.6 
G4.3 
14 


120.9 


Cu.  yd*. 

6,556.8 

6. 722.  e 

954.8 


13, 234. 2 


Ou.yds. 
1,801 
200.9 

2,  289.  o 


4, 301. 7 


Total 


Ou.  yda. 
9,987 
7,920.6 
8, 758. 4 

11, 589. 6 


83,255.6 


The  amount  of  cobble  found  has  been  greatly  less  than  was  estimated  and  the  soft 
rock  correspondingly  larger.^ 

POSITION   AXI>    LENGTH   OF   WING    DAMS   BUILT   IN   THE   FISCAL   YEAR. 

It  was  found  necessary  to  re])laco  certain  parts  of  the  dams  at  Curies,  nsing  longer 
and  stouter  piles.  The  two  dams  ou  the  loft  bank  at  Varina  were  still  more  short- 
ened by  some  cause,  perhaps  tlie  ice  of  1892-'93.  From  these  and  other  causes  the 
length  of  dams  required  by  the  ecmtract  has  been  exceeded  12.3  per  cent. 

The  following  statement  gives  the  length  of  wing  dams  built. 


I 


WanlH  Reach. 


Willis  Keach. 


Varina. 


[So.  of    New 


wiun 
(lam. 


WIDK 

(lam. 


Av«r- 
ajro 

of 
water 


I 


Xo.  of     Now 
wins . 
(lain.  I 


Av«'r- 


1 


209 
21U 
211 
212 
2i;{ 
214 
21') 
210 


..  Liujt.     Feet. 


10!» 
10(5. 
2(»0. 
G8. 
2i:;. 

241 

82. 


a.  5 


4. 

9. 

3 

7.2 

C 

0 

4 


.1 


254 

2:»o 

2.'>8 
259 
2tk) 


da  111. 

of      1 

water. 

^An./t. 

Feet. 

170.1 

4 

105).  4 

6.  5 

213.9 

6.0 

254. 7 

9.3 

90 

C.5 

224.6 

9 

'»^^5.  4 


1. 13L7 


No.  of 
winj; . 
duiii.  i 


.">00 
511 
513 
515 
510 
617 
518 
519 
521 
523 
525 


"  I 
I 


Now 
wiii^ 
dam. 


Lin.  ft. 
VXi.  1 
202.2 
295.  7 
304.4 


Old 
work 

re- 
newal. 


Lin.  ft.  i 


1 

93.2 

282.9 

172 

240.1  . 

227.  9 

272.  6 

124.9 

Aver- 
age 
de))th 

of 
water. 

Feet. 

7 

8 
10 

11.7 
12.4 
11.0 
11.3 

7.7 

9.5 

7 

7.7 


Curies  Neck. 


No.  of    New 

I  wiug  I   wing 

dam.    -dam. 


CIS 
617 
618 
619 
621 
022 
623 
625 
626 


Lifi.fL 

Ftet. 

405.1 

12 

446.8 

13.3 

93.4 

8.5 

387 

14.2 

'    309.9 

12.1 

268.6 

11.8 

197.6 

8 

146.9 

8.6 

&89 

0.4 

i2.  203.  ij   205.  2 


*2,854.3 


Loss  449J  feet  rei»orte<l  last  year 


Feet 


Total  wing  dams  built  in  the  fiscal  year 7,140.4 

Ki'uewals  and  repairs  in  the  lis<!al  year 531.3 

Reported  July  1,  ISOH 2,823.5 

Total  wing  dams  constructed  under  ccmtract 10, 495. 2 

Original  estimate 9,340 

Kxcess  12.3  per  cent 1, 155. 2 

Closing  gaps  in  dikes — 

This  fiscal  year 950.2 

Reported  July  1,  1S93 447 

Total  under  this  contract v 1,397.2 

Original  estimate 1,503 

Deticiency  7  per  cent 105.8 
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The  larger  of  the  freshets  mentioned  heretofore  in  this  report  prodaced  cnrrent 
enough  to  cause  some  sconr  between  the  recently  constructed  works;  and  the  effects 
of  tiaal  currents  is  noticeable  in  those  more  remote  from  Richmond.  This  has  hardly 
been  perceptible  within  7  miles  of  the  city,  obscured,  perhaps,  by  the  greater  fluvial 
action. 

Effect  of  currents  where  contraction  was  made  since  1892, 


Locality. 


VTarwick  Bar 
Fallitig  Croek 
Wanls  keacli 
Willis  Keach. 

Varina 

Curios  Neck  . 


October,  1892. 


Mean 
depth. 


Feet. 
14.4 
15.9 
.4 

15.1 
14.5 
14.1 


Availa- 
ble depth 
(80  feet 
wide) . 


Feet. 
17.3 
16.4 
16.8 
16.5 
16.7 
14.7 


AprU,  1894. 


Mean 
depth. 


Fiet. 
16 
17.8 
19.4 
16.4 
16.1 
15.6 


Availa- 
ble depth 
(80  feet 
wide). 


Feet. 

18 

18.3 

19.7 

17.8 

16.2 

16.6 


When  contraction 
was  made. 


May,  1893. 
Do. 
June,  1893. 
Aug.,  1893. 
Mar.,  1894. 
Xov.,1893,to  Mar.,1894. 


An  examination  at  Varina  and  Curies  Neck  in  June  showed  minimum  depths: 


Mean. 


Available 

(80  feet 

wide). 


At  Varina 

At  Curies  Xeck 


Feet. 

16.72 
16.70 


Feet. 

16.70 
17 


This  increase  in  less  than  three  months  is  due  to  tidal  scour,  as  there  was  no  rise 
in  tlie  river  at  Richmond  worthy  of  mention  in  the  interval. 

There  ivS  a  fair  prospect  that  all  these  shoals,  which  are  at  cross-overs  of  the  cur- 
rent between  deeper  water  above  and  below,  will  be  scoured  to  more  than  18  feet  by 
the  close  of  1894. 

The  amount  of  scour  and  deposit  between  the  works  of  regulation  below  Rich- 
mond Bar  from  October,  1892,  to  April,  1894,  is  approximately  as  follows : 


Locality. 


Randolph  Flat 

Randoljih  Flat  to  War- 
wick Bar. 

Warwick  Rar 

Falling  Crerk 

Fnllinc  Creek  to  Drewry 
lUutr. 

Wards  Keach 

Willis  Reach 

Varina 

Curies  Neck 


Length. 


Feet. 
3,340 
3,361 

4,841 
1.747 
4,404 

1,370 
2,100 
2,581 
2.465 


Deposit. 


Contrac- 
tion. 


Per  cent 
of  sur- 
face. 


Cubic  jfdt.  I  Cubic  yds.    Sq.  feet. 


3,978 
33,  062 


2,  705 
568 


45, 762 
18, 034 

295 

3.585 

24,866 

10,522 
IH,  210 

4,754 

IJHO,  100 
264, 000 


*13.5 
-16.7 


2.54,  000 
317,500 
704.000 
35,398    887,000 


Total 


27.2 

20.2 
21 

20 


164. 966 


36,  773 


When  contracted. 


No  change. 
Do. 

May,  1893. 

Do. 
No  change. 

Jnne,  1893. 
Aujfust,  1893. 
March,  1894. 
November,      1893, 
March,  1894. 


to 


*Iu  addition  to  former  contraction. 


In  the  above  table  two  sections  show  an  excess  of  deposit.  From  Falling  Creek  to 
Drewry  is  a  deep  and  sharply  curved  section,  which  has  at  its  lower  end  the  remains 
of  obstructions  not  removed  in  1871-'72.  These  have  but  18  feet  on  them,  while 
the  channel  for  half  a  mile  above  and  below  has  from  25  to  30  feet.  At  Varina  the 
recent  contraction  had  just  been  completed  at  the  time  of  survey,  which  showed 
that  deposits  following  the  injury  to  the  wing  dams  in  1886  had  not  ceased,  or  that 
the  deposit  since  the  survey  of  1890  had  not  been  entirely  removed.  Examinations 
in  June  show  that  a  scour  is  now  in  progress. 
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Tlie  limitin^]^  width  and  depth  on  all  the  scictious,  except  perhaps  hetweeii  Falling' 
Creek  and  Drewry  Ulntf,  has  improved,  althongh  there  have  been  no  heavy  freshets 
during  the  past  iiscal  year. 

Following  your  sn^^estion,  an  examination  Avas  made  of  the  deposit-A  on  tho  area 
covered  by  the  win^j  dams  built  in  1S?<0,  on  the  loft  bank  at  Varina.  Tho  curreut 
here  crosses  from  the  left  to  the  ri^ht  bank.  The  two  upper  dams  wore  shortened 
an  av<*ra^e  of  133  feet  by  freshets  in  ISSO  and  later.  The  deposit  found  in  ApriL 
181)4,  in  rear  of  tho  dains.  measured  201,500  cubic  yards,  an  average  deposit  of  8.8 
feet  on  the  reraainin*?  surface  in  thirteen  years,  or  nearly  0.7  feet  yearly.  The  scour 
in  Ihe  channel  caused  by  these  dams  was  ^SljfifX)  cubic  yards  in  the  same  interval, 
c(iuivalent  to  an  increase  in  mean  depth  of  channel  3.62  feet.  The  dams  were 
intended  to  produce  a  depth  of  18  feet  on  this  shoal,  and  the  least  channel  in  18S4 
was  more  than  10  feet.  In  1890  the  depth  opposite  tho  injured  works  had  shoaled 
to  10.7  fe«;t,  and  in  March,  1894,  to  1G.2  feet.  Elsewhere  the  depth  was  from  19  to  24 
feet.     Tho  new  dams  added  in  March  make  the  area  now  cut  off  21  per  cent. 

It  may  be  of  interest  to  have  (ui  record  the  amount  of  deposit  found  in  Dutch  Gap 
Bend  by  a  survey  in  July,  1892.  In  the  report  of  July  1,  1892,  the  deposit  made  in 
this  ben<l  between  1874  and  1887  was  jriven  as  5,325,115  cubic  yards,  or  47^  per  cent 
of  the  whole  v(dume  of  water  in  the  bend  in  1874.  By  th(>  survey  of  July,  1892,  tho 
deposit,  exclusive  of  394,730  cul)i<'  yards  from  excavations  dumj)ed  in  tho  bend,  was 
6,929,311  cubic  yards,  nearly  58^  per  cent  of  the  volume  of  1874.  This  deposit  was 
made  in  eij^hteeu  and  one-fourth  years,  and  is  an  average  of  0.7  feet  yearly,  tho  same 
as  found  at  \'arina.  The  dep  sit  in  the  bend  is  due  to  the  diversion  of  a  largo  part 
of  the  river  by  thoeut-olf.  The  bend  is  no  longer  navigable  throughout  at  low  tide 
for  era  It  drawing  4  feet. 

The  shoal  in  Ferry  I\each,  11  miles,  and  that  betweiMi  Varina  and  Deep  Bottom, 
17  miles  from  the  city,  j.re  found  about  as  in  1891,  with  barely  more  than  18  feet 
depth  of  water.  A  suitable  contraction  of  surface;  should  give  the  full  chailucl 
re(|uired  in  both  cases. 

The  de])ths  of  the  river  at  mean  low  tide  in  1870  and  1894  in  a  channel  not  less 
than  80  feet  wide  are  as  follows: 


Kichmonil  to  (roodoa  Tlockfl 

(iooiirs  IlorkM 

Itichiiiond  IJar 

Kjclinwnxl  liar  to  Dn-wrv  Blutf . 

Drovrv  lUiill  tit  Curios  .' 

Curie-  io  Iluinjitoii  i^>a<l8 


Total 100 


:^Iilos.      1870.    i    1894. 


Feet. 
16 
13.8 
It) 
18 

1«.7 
17 


Fevt. 

o 

ft 

.25 

7 

.75 

7 

3.75 

0 

14 

7 

80 

14.8 

100.75 

A  cut  20  fi'ot  deep  55  feet  Avido  is  comjdcted  through  (ioodes  Rocks  Ledge,  and 
being  widened  to  80  feet  under  the  existing  contract.  Owing  to  this  uniinished  cut^ 
whiili  is  to  be  conii)leted  in  November,  no  greatc^r  available  dei)th  from  the  sea  to 
Ivichnumd  can  be  reported.  Tlie  channel  elsewhere,  above  City  Point  a.t  least, 
wouM  permit  vessels  of  somewhat  greater  draft  than  last  year.  The  completion  of 
the  <'xisting  contract  will  give  a  channel  of  practicable  width  at  least  18  feet  in 
depth.  The  present  available  depth  for  navigation  at  full  tide  is  19.}  feet  from  tho 
sea  to  K'ichmond  IJar,  and  16.V  feet  thence  to  the  city  limits. 

No  work  has  been  done  on  the  river  within  the  limits  of  the  city  of  Richmond  by 
thi'  I'niti'd  States  during  the  year. 

\'ery  respectfully,  your  obedient  servant, 

H.  D.  WlIITCO-MB, 

Jsaitfiant  Engineer. 
Col.  W.  P.  Craigiiill, 

('orjfv  of  KnglnterSj  V.  S.  J. 
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Year  endins- 


Juuc  30. 1893...* 
June  30, 1894 


COMMERCIAL   STATISTICS. 

[Kichniond,  Ta.,  cnstom-hoiise  roi)ort.] 

VcsHchj  steam  and  sail,* 


Cleared.    Entered. 


Tonnage. 


Clearetl.  !  Entered, 


458 
438 


496       392,185  ,     396.595 
438       578,416  \     578,416 


*  Vesat^ls  varied  in  draft  from  C  to  17  feet. 


Yalue  of— 


Exports. 


$io:>,  269 
53,226 


Imports. 


$21, 096 
12,  320 


Shipped  from  other  points  on  Ibo  rive  r, 

exclading  Kichmoud :  Tons. 

Grain 7, 682 

Hay,  HhnekH,  and  straw 1,265 

Railroad  ties 30, 329 

CordwtKMl 74,812 

Lunib<*r 8r»,  69'J 

Bricks  and  tiles : 5,250 

Miscellaneous 35, 058 

Total 240.095 


Received  at   other  pours  on   the  river, 
excluding;  Kichmoud  : 

Coal 

Lnml>er 

JVrtilizers 

Miscellaneous 


240 

235 

5.  852 

35.  907 


Total 42,  294 


Shipp<Ml  from  Ilichmond : 

Flour 

Coal 

Fertilizers 

Iron 

Tobacco 

(iranite 

Lumber 

Railroad  ties 

Misoellaneoua 


1.107 
10,000 

7,920 

19,  152 

539 

7,350 

1,2U0 
27.  668 
24.  658 


Total 93, 654 


Received  at  Richmond : 

Coal 

Lime,  cement,  and  plaster 

Fertilizers •. . 

Ice 

Grain 


65,000 
16,6.55 
19,125 
23,  000 
1,780 


Received  at  Richmond— Continued. 

Lumber 

Salt 

Iron 

Bricks 

Miscellaneous 


Tons. 

25,  too 
3.200 
6,436 
2,690 

71,  340 


Total  234,  226 


Totals,  ])oint8  on  the  river  and  Richmond ; 
Shippoil— 

Grain 

Hay.  sliurks  and  straw 

Railroad  ties 

Cord  wood 

Lumber 

Bricks  and  tiles 

Flour 

Coal 

Fertilizers 

Iron 

Tobacco 

Granite 

Miscellaneous 


7,082 

1,265 

57, 097 

74,  812 

86.  899 

5, 250 

1.167 

10,000 

7,920 

19, 152 

539 

7,350 

59,710 


Total 339.  749 


Received— 

Coal 

Lime,  cement,  and  plaster 

Fertilizers 

Ice 

Grain 

Lumber 

Salt 

Iron 

Bricks 

Miscellaneous 


05.240 

10.655 

24. 977 

23,  000 

1.783 

25,  235 

3.200 

6.4:^6 

2.  69.> 

107, 307 


Total 276,  520 


APPENDIX  J. 


IMPROVEMENT  OF  POTOMA.C  RIVER  AND  ITS  TRIBUTARIES,  AND  OF 
CERTAIN  RIVERS  IN  MARYLAND  AND  VIRGINIA  ON  WESTERN  SHORE 
OF  CHESAPEAKE  BAY. 


REPORT  OF  MA  J,  CHAS.  E,  L.  B.  DAVL%  CORPS  OF  ENCrlNEERSy  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDIXG  JUNE  SO,  1894,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Potomac  River,  at  Washington,  D.  C. 

2.  AnacoBtia  River,  at  Washington,  D.  C. 

3.  Occoquan  Cre«k,  Virginia. 

4.  Aquia  Creek,  Virginia. 

5.  Nomini  Creek,  Virginia. 

6.  Lower  Machodoo  Creek,  Virginia. 

7.  Patuxcnt  River,  Maryland. 

8.  Rappahannock  River,  Virginia. 


9.  Urbana  Creek,  Virginia. 

10.  York  River,  Virginia. 

11.  Mattaponi  River,  Virginia. 

12.  Paiuunkoy  River,  Virginia. 

13.  Removing    sunken   vessels  or    craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

W((8hin(jto7ij  D.  0.,  July  5,  1894. 

General:  I  have  the  honor  to  forward  herewith  my  annual  reports 
for  the  year  endiu<j  June  30, 1894,  on  river  and  harbor  works  in  my  charge. 
Very  resi)ectfiilly,  your  obedient  servant, 

CnAs.  E.  L.  B.  Davis, 

Major y  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers,   U.  S.  A. 


J  I. 

IMPROVEMENT    OF   POTOMAC    RIVER,    AT   WASHINGTON,    DISTRICT    OF 

COLUMBIA. 

GENERAL   DESCRIPTION  AND   ORIGINAL   CONDITION. 

The  Potomac  River  is  113  miles  in  length  from  its  mouth  to  George- 
town, its  present  head  of  navigation  for  sailing  vessels.  At  Wash- 
ington it  changes  its  character  from  a  distiactively  fluvial  to  a  tidal 
stream.    The  tide  rises  as  far  as  Little  Falls,  3  miles  above  Georgetown, 
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but  the  tiood  ciiiTeut  is  not  perceptible  above  Georgetown.  At  Little 
Falls,  the  actual  bead  ot  navigation,  the  width  of  the  river  during  low 
stages  is  ir>()  feet,  gradually  increasing  to  1,200  feet  at  the  Aqueduct 
bridge,  while  the  depth  between  these  points  ranges  from  a  ruling 
dei)th  of  15  feet  to  a  maximum  of  85  feet.  Here  the  bed  of  the  river  is 
rocky,  while  the  banks  are  high  and  precipitous. 

The  A(iuoduct  bridge  crosses  the  river  at  Georgetown,  having  9 
spans  resting  on  S  piers  aud  2  abutments.  Each  span  affords  a  clear 
waterway  of  about  105  feet.  The  south  abutment  on  tln?i  Virginia  side 
projects  into  the  river  500  feet  from  the  general  line  of  the  high  banks 
above  and  is  a  serious  obstruction  to  the  flow  of  freshets.  The  piers 
and  abutments  were  built  from  lH;i4-'40.  The  rubble  nuisonrv  of  which 
the  piers  were  built  has  now  deteriorated,  so  that  two  of  the  piers  have 
recently  been  ])artly  undermined  by  freshets.  In  1887-88  the  super- 
structure of  this  bridge  wasrebuilr,  and  thefoimer  ^vooden  superstruc- 
tuie,  which  carried  the  trunk  of  the  Alexandria  Canal,  was  replaced  by 
an  iron  Pratt  truss  highway  bridge.  The  bridge  has  no  draw,  and 
therefore  limits  the  passage  of  sailing  vessels  to  the  river  below.  The 
lower  (^lord  of  the  bridge  affords  a  clear  head  room  of  .'50  feet  .it  low 
tide,  and  tug  boats  pass  freely  under  the  bridge. 

Below  the  Aqueduct  bridge,  ah)ng  the  water  front  of  Georgetown, 
the  width  of  the  river  gradually  decreases  for  a  distance  of  one-half 
mile  to  the  foot  of  Thirty-first  street,  where  the  width  is  730  feet.  The 
maximum  de])th  increases  from  23  to  38  feet,  but  the  low-tide  cross 
section  remains  about  the  same  as  at  the  Aqueduct  bridge,  or  22,»00 
S(piare  feet.  Here  the  flood  current  fiist  begins  to  be  manifested  by  an 
upstream  movement.  This  part  of  the  river  is  known  as  Georgetown 
Harbor,  and  its  navigation  was  formerly  obstructed  by  several  danger- 
ous rocks,  which  weie  removed  in  1870  and  1883-'85.  The  dejith  made 
over  these  rocks  was  1!()  feet  at  low  tide,  which  is  now  the  ruling  depth 
in  the  harbor.  Georgetown  has  a  wharf  frontage  of  4,000  feet,  extend- 
ing from  the  Acjueduct  bridge  to  the  mouth  of  Uock  Creek.  Here  the 
river  makes  a  sliarp  turn  of  75  degrees  to  the  right,  the  <*ity  of  Wash- 
ington being  on  tin'  left  bank.  On  the  right  is  Analostan  Island,  while 
between  this  island  and  the  Virginia  shore  is  a  subsidiary  channel,  from 
400  to  SOO  feet  wide,  known  as  Little  River,  through  which  a  part  of 
the  Potomac  formerly  flowed,  and  which  was  in  1702  the  main  chan- 
nel to  Georgetown,  it  is  now  closed  by  a  causeway  (built  in  1800)  at 
the  u])per  end  and  a  dam  at  the  lower  end  of  the  island.  J)uring  high 
freshets  the  river  overflows  this  causeway  and  Little  River  then 
ai(is  in  the  discharge  of  freshets,  thereby  diminishing  their  height  in 
Georgetown. 

From  till*  mouth  of  lvO(!k  Cre(»k  the  river  flows  in  a  scmtherly  direc- 
tion to  I'^asbys  Point,  1  mile  below  the  Aciueduct  bridge.  At  Easbys 
Point  the  width  is  074  feet,  the  maximum  depth  .*)5  feet,  and  the  low- 
tide  sectional  area  17.341  scpnire  feet.  Prior  to  the  inception  of  the 
present  plan  of  improvement  in  1881,  the  river,  turning  to  the  southeast'^ 
suddenly  exi)and(Ml  at  I^asbys  Point  from  a  width  of  074  feet  to  a  width 
of  about  0,000  f(»(»t  off  the  fo;)t  of  Seventeenth  street,  about  four- fifth  sofa 
mile  below,  and  substantially  this  last-named  width  obtained  to  (jie.4- 
boro  Point,  nearly  4  mihvs  beh)w  Easbys.  The  result  of  such  a  sudden 
ex]>ansion  in  width  was  a  rapid  deposition  of  the  large  amoinit  of  sedi- 
ment borne  in  suspension  by  the  river,  and  the  consequent  formation  of  a 
bar  in  the  channel  and  wide  Oats  on  the  left  bank  where  the  dee]>  inden- 
tation to  th(»  mouth  of  Tiber  (^reek  at  Seventeenth  street  caused  slack 
water  and  favored  the  dei)Osition  of  silt.     There  were  in   1702  thi*ee 


APPENDIX   J — REPORT   OF    MAJOR   DAVIS.  927 

channels  in  this  part  of  the  river,  but  since  1834  there  have  been  but 
two  channels,  viz,  the  main  channel,  formerly  called  tlie  Georgetown 
Channel,  but  now  known  as  the  Virginia  Channel,  and  the  Washington 
Channel.  The  Long  bridge  crosses  both  channels  1|  miles  below  Easbys 
l^oint,  extending  from  the  foot  of  Maryland  avenue  to  Alexanders  Island 
on  the  right  bank  of  the  river.  Tlie  Virginia  Channel  was  obstructed 
by  two  bars.  The  upper  bar  commenced  about  one-half  mile  below 
Easbys  Point  and  extended  to  the  Long  bridge.  The  ruling  depth  on 
this  bar  in  1857  was  but  8  feet,  while  in  1871  it  was  but  10  feet.  In 
1878  13i  feet  could  be  carried  over  the  bar,  and  in  1881  the  ruling 
depth  had  increased  to  15  feet.  This  improvement  was  due  to  frequent 
dredging,  but  after  each  freshet  the  dredged  channel  was  nearly  oblit- 
erated. The  lower  bar,  3,200  feet  long,  was  ncjir  Giesboro  Point,  and 
in  1874  had  a  ruling  <lepth  of  14  feet,  which  was  increased  by  dredging 
in  1874-^75  to  10  feet;  this  continued  to  be  the  ruling  depth  in  1881. 
These  bai*s,  especially  the  upper  one,  were  the  source  of  great  delay  and 
obstruction  to  navigation.  Georgetown,  where  is  situated  the  outlet  of 
the  Chesapeake  and  Ohio  Canal,  had  a  large  coal  trade,  and  vessels 
engaged  in  this  trade  often  grounded  on  the  bar  and  were  obliged  to 
remain  there  several  days.  Between  these  two  bars  the  Virginia  Chan- 
nel was  about  800  feet  wide,  while  the  depth  ranged  from  a  ruling 
depth  of  20  feet  to  a  maximum  depth  of  30  feet. 

The  Washington  Channel  had  been  cutoff  from  the  present  Virginia 
Channel  in  1834  by  shoaling,  and  in  1878  had  practically  no  existence 
above  the  foot  of  1)  street  SW.  From  the  Long  bridge  uj)  to  this  point 
8  feet  could  be  carried,  but  this  part  of  the  channel  was  used  only  by 
wood  vessels  of  light  draft.  Below  the  Long  bridge  the  Washington 
Channel  was  very  shoal,  the  ruling  depth  in  1878  being  10  feet  for  the 
greater  part  of  the  wharf  front,  which  is  1  mile  in  length.  Off  the  foot 
of  N  street  S.  the  depth  increased  to  12  feet,  gradnally  deepening  to 
22  feet  off  Greenleaf  Point  at  the  end  of  the  IJ.  S.  Arsenal  gnmnds. 
At  this  i)oint  the  Anacostia  River  or  Eastern  Branch  enters  from  the 
left,  while  the  Washington  and  Virginia  channels  unite  at  Giesboro 
Point,  three-fourths  of  a  mile  beh)w.  The  depth  in  the  V\  ashington 
Channel  was  entirely  insufficient  for  the  trade  of  the  i)ort,  and  its  con- 
dition was  a  sonrce  of  great  annoyance  and  delay  to  vessels  and  of 
increased  expense  to  merchants.  Shipments  of  ice,  coal,  and  other 
similar  merchandise  could  only  be  made  in  light-draft  vessels,  and  con- 
sequently at  increased  freight  rates.  Thegronnding  of  vessels  in  the 
channel  was  of  frequent  occurrence.  The  depth  in  the  Washington 
Channel  had,  however,  been  increased  by  dredging  so  that  in  1881  IG 
feet  could  be  carried  along  the  greater  part  of  the  wharf  front,  thus 
affording  material  relief. 

The  lower  water  cross  section  of  the  Virginia  Channel  at  Long  bridge 
was  21,051  square  feet  and  of  the  Washington  Channel  4,002  square 
feet,  a  total  of  25,713  square  feet.  At  Greenleaf  Point  the  combined 
cross  section  of  the  two  channels  was  24,000  square  feet. 

The  Hats,  which,  under  the  conditions  above  noted,  had  been  in 
gradual  ])rocess  of  formation  for  nearly  a  century,  extended  above  the 
Long  bridge  from  the  Washington  shore  to  the  edge  of  the  Virginia 
Channel.  Between  Easbys  Point  and  the  old  Seventeenth  street 
wharf,  a  considerable  area,  in  some  places  1,500  teet  wide,  had  been 
raised  by  accretions  to  a  height  of  a  foot  or  less  above  mean  low  tide. 
On  the  remainder  of  these  flats  the  depth  ranged  generally  from  less 
than  a  foot  to  about  2  feet  at  low  tide.  Below  the  Long  bridge  the 
flats  were  between  the  Washington  and  Virginia  channels,  and  the 
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depth  of  water  upon  them  ranged  from  about  1  foot  at  the  Long  bridge 
causeway  to  4  feet  near  the  junction  of  the  two  channels.  In  1881  all 
the  Hats  above  as  well  as  below  the  Long  bridge  were  overflowed  at 
every  mean  high  tide,  and  were  then  crossed  in  ordinary  row  boats. 

The  B  street  sewer  discharged  at  the  foot  of  Seventeenth  street,  and 
although  a  canal  had  been  dredged  through  the  marsh  to  the  edge  of 
the  Virginia  Channel  large  quantities  of  sewage  were  carried  out  of  the 
canal  at  high  tide  and  disti'ibuted  over  the  fiats  among  the  rank  growth 
of  sedges  and  aquatic  plants  with  which  they  were  there  covered.  As 
the  tide  fell  this  mass  of  sewage  was  left  exposed  to  the  rays  of  the  sun. 
These  conditions  combined  not  only  to  generate  an  effluvium  which 
became  an  intolerable  nuisance,  rendering  the  adjacent  ix>rtions  of  the 
city  almost  uninhabitable,  but  also  to  cause  malarial  and  other  diseases, 
thereby  greatly  endangering  the  health  of  the  city.  Below  the  Long 
bridge  a  large  number  of  sewers  discharged  into  the  Washington 
Channel,  and  the  fiats  here  were  rapidly  growing  and  approaching  the 
condition  of  those  above  the  bridge. 

The  m(»an  range  of  tides  at  Washington  is  3  feet.  The  tides  are 
much  affected  by  the  winds.  Northwest  winds  cause  low  tides,  while 
south  and  east  winds  cause  high  tides.  Tlie  lowest  tide  recorded  is 
4.8  leet  below  and  the  highest  8.8  above  the  plane  of  mean  low  tide. 

Freshets  occur  at  irregulai'  intervals  following  heavy  rains  in  the 
Potomac  and  Shenandoah  valleys.  Ordinary  freshets  rising  to  about 
()  feet  arc  liable  to  occur  several  times  a  year.  High  freshets  occur  at 
intervals  of  several  years.  The  freshet  of  November,  1877,  was  the 
highest  recorded  up  to  that  date.  The  wat^r  then  reached  a  height  of 
10..")  feet  above  low  tide  at  the  Aqueduct  bridge,  13  feet  at  the  foot  of 
G  street,  NW.,  10.2  feet  at  the  foot  of  Seventeenth  street,  9.1  feet  at 
the  Long  bridge,  and  8.4  feet  at  the  U.  S.  Arsenal  grounds  or  Green- 
leaf  Point.  The  plans  for  the  im])rovement  were  largely  based  upon 
results  of  this  tVeshot,  but  during  the  progress  of  the  work  in  June, 
lS8i),  a  still  higher  one  occurred,  rising  from  3  to  3i  feet  above  that  of 
1877.  The  maximum  height  in  18S9  at  the  Aqueduct  bridge  was  10.5 
feet,  at  Kasl>ys  Point  13.3  feet,  at  Seventeenth  street  13.3  feet,  at  Long 
bridge  12.7  feet,  and  at  Greenleaf  Point  11.1  feet. 

PLAN   OF   IMPROVEMENT. 

The  proposed  plan  of  improvement  adopted  by  the  act  of  Congress 
of  August  2,  1882,  has  for  its  object  the  improvement  of  the  naviga- 
tion of  the  river  by  widening  and  deepening  its  channels,  the  reclama- 
tion of  the  flats  by  dejH)siting  on  them  the  material  dredged  from  the 
channels,  the  purification  of  the  water  in  the  Washington  Channel, 
and  the  establisliinent  of  harbor  lines,  beyond  which  no  wharves  or 
obstructions  sliall  be  built. 

To  acconii)lish  these  purposes  such  depths  of  channels  are  to  be  pro- 
vided as  will  accommodate  the  largest  vessels  that  can  reach  Arsenal 
I'oint,  with  such  depths  at  the  wharves  as  will  allow  vessels  to  receive 
full  cargoes  without  grounding  at  low  water.  The  depth  of  these  chan- 
nels has  been  established  at  20  feet  at  low  tide.  The  Hats  above  Long 
biidge  are  to  be  filled  in  to  a  height  of  3  feet  above  the  flood  line  of 
1877;  below  Long  bridge  the  middle  line  of  the  flats  is  to  be  HUed 
i\\}  to  the  sauie  height,  but  the  flats  are  to  slope  each  way  to  a  height 
of  0  feet  above  low  tide  at  the  nuirgin  of  the  fill.  In  order  to  purify 
the  water  in  the  Washington  Channel,  cut  off  at  its  upper  end  from  the 
Viiginia,  or  main  channel,  a  tidal  reservoir  or  basin  was  to  be  estab- 
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lished  above  Long  bridge  not  less  than  8  feet  deep  and  provided  with 
inlet  and  outlet  gates  of  ample  dimensions  automatically  arranged  for 
filling  the  reservoir  on  the  flood  tide  from  the  Georgetown  Channel  to 
the  level  of  high  water,  and  emptying  it  into  the  Washington  Channel 
to  the  level  of  low  water  during  each  oscillation  of  the  tide;  an  ample 
system  of  drainage  for  the  reclaimed  area  was  to  be  provided. 

The  project  also  provides  for  the  rebuilding  of  the  Long  bridge  at 
an  early  period  during  the  progress  of  the  improvement,  with  wide 
spans  upon  piers  oflering  the  least  possible  obstruction  to  the  flow  of 
water  and  the  interception  of  all  sewage  now  discharged  into  the 
Washington  Channel  and  its  conveyance  to  the  James  Creek  sewer 
-canal;  but  neither  of  these  two  works  was  included  in  the  estimated 
cost  of  the  improvement,  which  is  $2,716,365. 

For  convenience  of  designation  and  reference  the  area  to  be  reclaimed 
under  the  above  project  of  improv^^ment  has  been  divided  into  three 
sections,  as  follows: 

Section  I  comprises  the  reclaimed  area  between  Easbys  Point  and 
tlie  sewer  canal  at  the  foot  of  Seventeenth  street  NW.  Section  II 
comprises  the  reclaimed  area  and  the  tidal  reservoirs  lying  between 
the  sewer  canal  and  the  Long  bridge.  Section  III  comprises  all  of 
the  reclaimed  area  below  the  Long  bridge  lying  between  the  Wash- 
ington and  the  Virginia  channels. 

AREAS. 

The  following  is  a  summary  of  the  areas  of  the  several  portions  of 
the  reclaimed  area  of  the  Potomac  Eiver  improvement: 

Area  of  Potomac  Flats. 

Total  area  (including  resen'oirs) :  Acres. 

Section  I  134.81 

Section  II 277.08 

Section  III  327.53 

Total  area 739.42 

Area  of  reservoirs : 

Larse  tidal  reservoir. 111.  17 

Smtill  tidal  reservoir 7. 13 

Total  of  reservoirs 118.30 

Total  area  as  above 739.  42 

Deduct  area  of  reservoirs 118. 30 

Total  area  of  land 621.12 

kidwell's  meadows. 

The  first  appropriatioii  for  improving  the  Potomac  River  was  by  act 
of  Congress  of  August  2,  1882,  and  was  as  follows: 

Iinprovinj;  the  Potomac  River  in  tlie  vicinity  of  Washington  with  reference  to  the 
iniprovtmcnt  of  navigation,  the  establishment  of  harbor  lines  and  the  raising  of 
the  Hats,  under  the  direction  of  the  Secretary  of  War  and  in  accordance  with  the 
plan  and  report  made  in  compliance  with  the  river  and  harbor  act  approve<l  March 
tliird,  eijLjhtoen  hundred  and  eighty-one,  and  the  reports  of  the  Board  of  Engineers 
made  in  compliance  with  the  resolution  of  the  Senate  of  December  thirteenth, 
eighteen  hundred  and  eiglity-one,  four  hundred  thousand  dollars. 

And  it  is  hereby  made  the  duty  of  the  Attorney -General  to  examine  all  claims  of 
the  title  to  the  premises  to  bo  improved  under  tliis  approi)riation  and  see  that  the 
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rights  of  tho  Govern mcnt  in  uU  respects  are  secured  and  protected;  and  if  he  deema 
it  necressnry  lie  is  authorized  to  cause  a  suit  or  suits  in  law  or  in  equity  to  be  insti- 
tutt'd,  in  the  name  uf  tho  United  States,  in  the  supreme  court  of  the  District  of 
Colmuhia,  against  any  and  all  claimants  of  title  under  any  patent  which  in  his 
opinion  was  hy  mistake  or  Avas  improperly  or  illegally  issued  for  any  part  of  the 
marshes  or  Hats  within  tho  limits  of  the  proposed  improvement. 

in  December,  18(59,  a  patent  had  been  issued  to  John  L.  Kid  well  for 
certain  land  in  the  Potomac  Kiver,  which  land  is  the  so-called  "  Kid- 
well's  Meadows."  The  second  clause  in  the  appropriation  for  this 
im])r()vement  was  instituted  to  cover  this  and  all  similar  claims. 

The  river  and  harbor  act  of  July  5, 1884,  contained  no  proviso,  but 
that  of  August  5,  188G,  contained  the  following: 

ProvUledy  That  no  part  of  tho  sum  herehy  appropriated  shall  he  expended  upou 
or  with  reference  to  any  place  in  respect  of  which  the  title  of  the  ITnited  States  is 
in  doiiht,  or  in  resp(?ct  to  which  any  claim  adverse  to  the  United  iStates  has  been 
made. 

The  following  special  act  was  passed  August  5, 1880: 

Be  it  enacted  by  the  i>enatc  atid  House  of  Ilepreseiitatives  of  the  United  States  of  America 
in  Congress  OHsembled :  That  it  shall  be  the  duty  of  the  Attorney-General  of  the  United 
States  to  institute,  as  soon  ns  may  be,  in  the  supremo  court  of  the  District  of  Colum- 
bia, a  suit  against  all  persons  and  corporations  who  may  have  or  ])retend  to  have  any 
right,  title,  claim,  or  interest  in  any  part  of  the  land  or  water  in  the  District  of 
Columbia  within  tho  limits  of  the  city  of  Washington,  or  exterior  to  said  limits  and 
in  front  thereof  t«>war(l  the  channel  of  tho  l*otomac  Hivcr,  and  composing  any  part 
of  tlie  land  or  water  ailcctr<l  by  the  improvements  of  the  J*otomac  liiver  or  its  liata 
in  cliar«xe  of  tho  ►Se<Tetary  of  War,  for  tlio  puri>«)8e  of  establishing  and  making  clear 
tho  right  of  the  I'nited  States  thereto. 

Si:c.  2.  That  the  suit  mentioned  in  tlie  prece<ling  section  shall  be  in  the  nature  of 
a  bill  in  equity,  and  there  shall  be  made  parties  defendant  thereto  all  itersons  and 
cor]M»rations  know  n  to  bet  ni>  or  ass(M't  any  claim  or  right  to  or  in  the  land  or  water  in 
the  said  lirst  section  mentione<l,  and  against  all  other  persons  and  corporations  who 
may  claim  to  have  any  such  right,  title,  or  interest.  On  the  filing  of  said  bill  pro- 
cess shall  issue  and  Imj  served,  according  to  th<^  ordinary  course  of  said  court,  upon 
all  persons  and  corp()rati«)ns  within  the  jnrisdictionof  said  court;  and  public  notice 
shall  be  given,  by  advertisement  in  two  newspai)ers  published  in  the  city  of  Wash- 
ington, for  thre<{  weeks  snccessiv<'ly,  of  the  ]>en<lency  of  sai<l  suit,  and  citing  all  per- 
sons ainl  corporations  interested  in  the  subject-matter  of  said  suit,  or  in  the  land  or 
water  in  this  act  mentioned,  to  a]>pear,  at  a  day  named  in  said  notice,  m  said  court, 
to  answer  tln^  said  bill  and  set  forth  and  maintain  any  right,  title,  interest,  or  claim 
that  any  person  or  corporation  may  have  in  the  ])remi8e8;  and  tho  court  may  order 
sn<*h  further  notice  as  it  shall  think  tit  to  any  ])arty  in  int<?rcst. 

Si:c.  I).  That  the  said  cause  shall  tlien  ])roceed  with  all  practicable  expedition  to 
a  linal  determination  by  sai<l  court  of  all  rights  drawn  in  question  therein;  and  tho 
said  court  shall  have  lull  power  andjurisdiction  by  its  d(?cre<i  to  determine  every  qnes- 
tion  of  right,  title,  interest,  or  claim  arising  in  the  premises,  and  to  vacate,  annnl, 
set  aside,  or  conlirm  any  claimed'  any  character  arisiii'j:  or  set  forth  in  the  premises; 
and  its  decree  shall  he  tinal  and  conclusive  n]>on  all  ]>ersons  and  corporations  parties 
to  the  suit,  or  who  shiill  fail,  after  pnhlic  notice  as  hereinbefore  in  this  act  provided, 
to  a]»i)(>ar  in  said  court  andlitigaie  his,  her,  or  its  claim,  and  they  shall  be  deemed 
foreviT  debarred  from  setting  ujj  or  maintaining  any  right,  title,  interest,  or  claim 
in  t\w.  ]>remises. 

Sr.«*.  4.  That  il".  on  tho  tinal  hearing  ol'  said  cause,  the  said  supreme  court  of  the 
District  of  Columbia  shall  hi;  of  opinion  that  tlnne  exists  any  right,  title,  or  inter- 
est in  the  lan<l  i>r  water  in  this  act  m(*ntione(l  in  any  person  or  corporation  adverse 
to  tlie  coni}dete  and  paramount  right  of  the  I'nited  States,  tho  said  court  shall  forth- 
with and  in  a  summary  way  proce«Ml  to  ascertain  the  value  of  any  such  right,  title, 
interest,  or  claim,  i.'xclnsive  of  the  value  of  any  improvement  to  the  proiHsrty  cov- 
ered by  such  right,  tiile,  or  interest,  made  by  or  unditr  the  authority  of  the  United 
.States,  and  rejiort  thereot"  shall  h<'  made  to  Congress. 

Sr.c.  T).  That  from  the  linal  decree  of  tins  su])reme  court  of  the  District  of  Colum- 
bia, and  every  part  tht^reof,  in  the  j>remises,  an  appeal  shall  be  allowed  to  the  United 
►States,  and  to  any  other  i>arty  in  the  cause  complaining  of  such  decree,  to  the 
Su])reme  Court  of  the  ITnited  States,  which  last-mentioned  court  shall  have  full 
power  andjurisdiction  to  hear,  try,  and  determine  the  said  matter,  and  every  part 
thereof,  and  to  make  final  decrees  in  the  ])remises;  and  the  said  cause  shall,  on 
motion  of  the  Attorney-General  of  the  United  States,  be  advanced  to  the  earlioat 
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practicable  hearing:  Providedf  That  no  payment  under  any  snch  judgment  shall  be 
tua4le  unless  hereafter  authorized  by  Congress. 

Sec.  6.  That  until  the  iinal  decision  of  the  matters  hereinbefore  in  this  act  men- 
tioned shall  have  been  had,  no  moneys  appropriated  for  the  improvement  of  the 
Potomac  River  within  the  District  of  Columbia,  the  establishment  of  harbor  lines 
in  the  District  of  Columbia,  and  the  raising  of  the  Hats  therein,  shall  be  expended 
other^'ise  than  upon  property  in  respect  of  which  there  is  no  claim  adverse  to  the 
title  of  the  United  States  or  for  the  improvement  of  navigation  in  the  said  river. 

Ill  accordance  with  the  provisions  of  this  act  a  bill  of  complaint  and 
answers  was  filed  November  26,  188G,  in  the  supreme  court  of  the  Dis- 
trict of  Columbia,  holding  a  special  term  in  equity. 

Since  the  date  of  the  passage  of  the  above  bill  the  work  of  reclama- 
tion and  filling  has  been  confined  to  that  portion  of  the  flats  below  the 
limits  of  the  marsh  known  as  ^^Kidwell's  Meadows,"  and  as  there  are 
numerous  claimants  to  portions  of  the  land  abutting  upon  the  Wash- 
ington Channel  of  the  Potomac  River,  the  establishment  of  harbor 
lines  in  that  channel  has  been  left  in  abeyance. 

It  is  now  the  eighth  year  since  the  passage  of  the  special  act  of 
August  5, 1886,  and  beyond  the  taking  of  testimony  no  progress  appears 
to  have  been  made  with  this  suit.  As  the  work  of  filling  is  now 
nearing  completion,  it  is  earnestly  recommended  that  the  proper  steps 
be  taken  to  bring  this  suit  to  an  issue,  as  otherwise  a  point  Avill  soon 
be  reached  where  this  important  work  of  improvement  must  be  sus- 
pended. 

J n  the  annual  report  of  the  Attorney-General  of  the  United  States 
for  1893,  under  the  head  of  "Potomac  Flats  Litigation,"  he  states  as 
follows: 

This  litigation  relates  to  a  suit  in  the  niituro  of  a  bill  in  equity,  brought  under  a 
8pe«-]fll  statute,  to  determine  the  title  to  a  tract  of  land  in  the  District  known  as  the 
I'otomac  Flats.  The  United  States  attorney  for  the  District  reports  that  the  taking 
of  evidence  on  behalf  of  all  parties  has  closed,  so  thi^t  the  case  is  ripe  for  hearing. 
A  serious  question  has  arisen,  ho\*ever,  whether  jurisdiction  over  the  suit  is  still  in 
the  supremo  court  of  the  District  of  Columbia  or  has  been  transferred  to  the  court 
of  appeals  for  the  District  by  force  of  the  act  of  February  9,  1893,  providing  for  the 
establishment  of  that  court.  ITio  attorney  suggests  that  the  question  bo  settled  by 
appropriate  legislation — a  mode  of  settlement  which  will  clearly  save  much  time 
and  expense,  and  which  I  have,  therefore,  no  hesitation  in  approving. 

WORK   DONE   AND   RESULTS   OBTAINED. 

At  the  close  of  the  fiscal  year  ending  June  30,  18t)3,  the  expenditures 
aggregated  $1,843,105.85,  and  the  following  work  had  been  accom- 
plished: The  Virginia  Channel  above  Long  bridge  had  been  deepened 
to  1:0  feet  at  low  tide  for  a  width  of  from  400  to  550  feet.  As  a  result 
(»f  successive  freshets,  however,  and  notably  that  of  1889,  tlio  dredged 
channel  has  filled  up  and  the  bar  partly  reformed,  so  that  it  has  sev- 
eial  times  been  necessary  to  redredge  this  channel.  In  order  to  con- 
tiact  the  waterway  and  prevent  the  re-formation  of  the  bar,  a  training 
dike  has  been  projected,  commencing  at  the  lower  end  of  Analostan 
Island,  and  extending  downstream  on  the  right  of  the  clumnel.  This 
dike  is  partly  an  earthen  embankment  and  partly  built  of  liprap  stone; 
4.900  linear  feet  of  dike  had  been  c(mipleted. 

Below  the  Long  bridge  the  Virginia  Channel  had  been  widened  on 
the  left  side  and  deepened  to  20  feet.  The  increase  in  width  just  below 
the  bridge  is  500  feet,  gradually  diminishing  to  a  point  3,000  feet  below 
the  bridge,  where  the  natural  channel  has  not  yet  been  widened.  The 
lower  bar  in  the  same  channel  below  Long  bridge  and  near  Giesboro 
Point  had  been  dredged  to  a  depth  of  20  feet  and  a  width  of  about  350 
feet.    This  channel  has  not  only  maintained  itself  to  the  full  depth 
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originally  dredged,  but  has  deepened.  The  Washington  Channel  had 
been  dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet  throughout 
its  entire  length  and  to  a  dei)th  of  12  feet  from  the  20-foot  channel 
nearly  to  the  easterly  margin  of  the  fill,  except  a  small  area  near  the 
Seventh  street  wharf.  This  channel,  for  the  most  part,  maintained 
itself  until  the  freshet  of  June,  1889,  Avhen  considerable  filling  took 
place. 

The  junction  of  the  Virginia  and  Washington  channels  had  been 
dredged  to  dei)ths  of  20  feet,  15  feet,  and  12  feet.  The  greater  part  of 
the  tidal  reservoir  had  been  dredged  to  a  depth  of  8  feet.  All  the 
material  dredged  from  the  river  has  been  deposited  on  the  flats.  The 
material  dredged  from  the  Virginia  Channel  above  the  Long  bridge 
has  been  deposited  on  Sections  I  and  II;  that  dredged  from  the  Tidal 
Keservoir  has  been  deposited  on  Section  II,  and  that  dredged  from  the 
Virginia  Channel  below  the  Long  bridge  and  from  the  Washing- 
ton Channel  has  been  deposited  on  Sectitm  III.  On  June  30, 1893, 
0,465,200  cubic  yards  of  material  had  been  dei)osited  on  the  flats.  Of 
this  amoiuit  over  5,000,000  cubic  yards  have  been  dredged  and  depos- 
ited at  i)ne  operation  by  hydraulic  dredges,  a  method  Avhich  has  con- 
tributed greatly  to  the  economy  of  the  work.  Practically  the  entire 
area  to  be  reclaimed,  about  021  acres,  has  been  raised  to  a  height  of  6 
feet  or  more  above  low  tide,  while  m  uch  of  it  is  fiom  10  to  12  feet  above. 

In  order  to  retain  the  material  deposited  on  the  flats  and  protect  it 
from  erosion  by  waves  and  the  action  of  currents,  the  project  provided 
for  the  construction  of  a  sea  Avail  around  the  exterior  margin  of  the 
reclaimed  area  and  the  margin  of  the  Tidal  Reservoir.  This  wall  is 
built  on  a  riprap  foundation  6  feet  deep,  laid  in  a  ti'ench  previously 
dredgcMl.  The  wall  is  built  of  dry  rubble  masonry.  The  base  of  the 
wall  is  at  the  level  of  low  tide,  and  the  wall  is  (>  feet  high.  The  face 
has  a  batter  of  4  inches  to  the  foot,  and  the  average  thickness  is  3 
i\'Qt  0  inches.  On  June  oO,  1893,  the  riprap  foundation  had  been  put 
in  around  the  entire  river  front  and  Tidal  Keservoir,  and  18,290  linear 
feet  of  wall  built.  Tlie  outlet  gates  of  the  Tidal  Reservoir  at  the  head 
of  the  Washingt<m  Channel  had  been  c(mipleted  with  the  exception  of 
the  railing. 

The  details  of  these  various  operations  have  been  given  in  previoos 
annual  reports  (18S3-'03). 

WORK    OF    TIIK    FISCAL   YEAK   ENDIKG   JI'NE   30,  1894. 

The  work  of  the  fiscal  year  ending  June  30,  1894,  has  been  done 
under  the  ajjpropriation  of  8200,000  made  July  13, 1892. 

tSca  iralL — On  June  30,  1893,  the  construction  of  the  sea  wall  was  in 
l)rogress  on  the  Virginia  Channel  front  of  Section  III.  This  work  was 
continued  and  fair  i)rogress  was  made  in  July  and  August,  1893, 
although  during  the  entire  season  delays  were  experienced  from  the 
unusually  high  tides  which  ])revailed.  On  the  night  of  August  28, 
1893,  a  severe  wind  and  rain  storm  swei)t  over  the  city,  and  the  tide 
rose  to  a  height  of  more  than  (>  feet,  passing  over  the  top  of  the  waU. 
Some  damage  was  done  by  logs  and  scows  Avhieh  drifted  against  it. 

During  Soj)temb(T,  18*K>,  about  one-fourth  of  the  time  was  lost  from 
bad  weather  and  only  800  linear  feet  of  wall  Avere  built.  On  October 
1,'),  ISW,),  then*  was  a  severe  storui,  accompanied  by  northeast  to  south- 
west winds,  which  caused  the  tide  to  rise  to  a  height  of  8.8  feet  above 
low  tid<»,  overflowing  the  wall  and  portions  of  the  reclaimed  land.  The 
tool  scow  anchored  in  front  of  the  wall  dragged  its  anchor  and  waB 


APPENDIX   J — REPORT   OF   MAJOR   DAVIS.  933 

carried  ashore  on  Section  III.     The  wall  above   Long  bridge  was 
slightly  injured  by  a  sand  dredge,  which  also  went  adrift. 

Nine  hundred  linear  feet  of  wall  were  completed  during  October,  and 
in  November,  1893,  the  wall  on  the  Virginia  Channel  front  of  Section  III 
was  completed  up  to  the  Long  bridge.  Work  was  then  resumed  on  the 
Washington  Channel  front  and  continued  during  the  winter.  The  win- 
ter of  1893-'94  i)roved  to  be  unusually  mild  and  it  was  found  practica- 
ble to  continue  this  work  without  serious  interruption  until  February 
28,  1894,  when  the  wall  on  the  Washington  Channel  front  was  com- 
pleted \x\}  to  the  Long  bridge.  The  amount  of  wall  built  during  the 
fiscal  year  was  7,205  linear  feet,  making  a  total  of  25,495  feet.  The 
work  was  done  by  hired  labor  and  the  purchase  of  material  in  open 
market. 

In  order  to  protect  the  wall  from  frost  and  prevent  the  filling  behind  it 
from  being  washed  out  and  drawn  through  the  joints  of  the  dry  masonry 
by  the  action  of  waves  and  the  swell  of  passing  steamers,  a  backing  of 
coarse  gravel  about  2  feet  in  thickness  is  placed  behind  it.  A  contract 
was  entered  into  with  Mr.  George  J.  Simpson,  of  Philadelphia,  Pa.,  Sep- 
tember 22,  1892,  for  supplying  this  gravel  at  46  cents  per  cubic  yard. 
The  contractor,  however,  failed  to  deliver  any  gravel,  and  purchase  has 
since  been  made  in  open  market  at  his  expense,  as  provided  in  the 
specifications,  at  60  cents  per  cubic  yard. 

Two  thousand  five  hun<lred  and  seventy-seven  and  one-tenth  cubic 
yards  have  been  so  purchased  up  to  elune  30,  1894.    During  the  winter 
of  1893-^94  it  was  impracticable  to  obtain  gravel,  and  oyster  shells  were 
purchased  instead,  and  proved  to  be  entirely  satisfactory  as  a  substi- 
tute. 

Dredging  in  Washington  Channel, — On  June  30,  1893,  dredging  in  the 
Washington  Channel  was  in  i)rogress  under  the  contract  of  the  San 
Francisco  Bridge  Company,  dated  September  24,  1892.  This  contract 
provided  for  dredging  in  the  Washington  and  Virginia  channels  and  the 
Tidal  Reservoir  and  depositing  the  material  dredged  on  the  reclaimed 
area  at  the  uniform  price  of  14  cents  per  cubic  yard.  On  »June  1,  1893, 
dredging  to  the  depth  of  12  feet  of  the  anchorage  ground  between  the 
navigation  channels  and  the  wall  was  commenced,  this  work  being  that 
left  unfinished  by  the  Alabama  Dredging  and  Jetty  Company,  when 
their  contract  was  annulled.  On  June  30,  1893,  27,693  cubic  yards  had 
been  dredged  under  the  contract.  An  hydraulic  dredge  of  the  Von 
Schmidt  pattern  was  employed  on  this  part  of  the  work,  but  as  it  was 
not  in  thorough  repair,  rather  slow  progress  was  made.  The  12-foot 
dredging  was  practically  completed  September  25,  1893,  92,696  cubic 
yards  having  then  been  dredged  under  the  contract.  On  October  20, 
1893,  dredging  in  the  navigation  channel  was  commenced  with  the 
hydraulic  dredge  Boston,  oft' the  foot  of  X  street  SW.,  the  dredge  working 
downstream.  This  dredge  swings  upon  a  stern  spud  as  a  pivot,  and 
will  make  a  cut  150  feet  wide.  In  the  Washington  Channel  the  cuts 
were  about  133  feet  wide.  The  suction  pipe  and  cutting  api)aratus  are 
secured  to  an  inclined  boom  called  a  ladder,  which  is  submerged  and 
raised  or  lowered,  according  to  the  amount  of  cutting  and  the  depth  to 
be  made.  The  cutter  is  operated  by  an  independent  engine  secured  to 
the  upper  end  of  the  ladder.  The  pump  is  a  centrifugal  pump  5  feet  in 
diameter,  connected  with  the  engine  by  a  belt.  The  dredge  is  swung  to 
the  right  or  left  by  means  of  two  wire  cables  attached  to  anchors,  one 
on  either  side,  the  cables  being  alternately  wound  and  unwound  on  a 
drum.  The  discharge  pipe  passes  out  at  the  stern  of  the  dredge  and  is 
carried  to  the  shore  on  pontons,  as  is  the  case  with  other  hydraulic 
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dredges.  Tho  dredge  worked  coiitiimously  for  twenty-four  lionrs,  was 
well  iiiaiuied  and  kept  in  constant  repair,  and  Las  proved  the  most  effi- 
cient dredge  ever  employed  on  this  work. 

In  order  to  avoid  any  delay  or  inconvenience  to  vessels  or  steamers 
nsintc  the  channel,  the  easterly  cut  along  the  wharves  was  made  at 
nij»:ht,  leaving  this  part  of  the  channel  open  for  navigation  during  the 
day.  Tlie  dredge  continued  to  work  downstream,  dredging  the  full 
widtli  of  1(K)  feet  in  3  cuts  until  in  Det'ember,  181KJ,  the  lower  limit  of 
the  work  to  be  done  under  this  contract,  near  the  upper  end  of  the 
Arsenal  grounds,  was  rciwhed.  It  was  then  taken  back  to  the  starting 
point  and  worked  upstream  to  tlie  upi)er  limit  of  the  navigation  chan- 
nel, oil  Uiggs  Wharf,  at  the  foot  of  Thirteen-and-a-half  street,  wliieli 
was  readied  3Iarch  8,  1804. 

The  navigation  channel  was  dredged  under  this  contract  to  a  depth 
of  20  iWt  at  low  tide  from  the  turn  in  tlie  channel  near  the  upper  end 
of  tlie  U.  S.  Arsenal  grounds  to  the  foot  of  Thirteen-and-a-half  street, 
just  below  the  Long  bridge,  a  distance  of  0,297  feet.  The  width  of  the 
dredged  clumnel  is  400  feet,  excei)t  for  a  length  of  100  feet  at  tho  upi>cr 
end,  where  it  was  gradually  diminished  to  ,'U)0  feet,  and  for  a  length  of 
000  icM't  at  the  lower  end,  where  it  connects  with  the  unfinished  chan- 
nel below.  The  navigation  channel  was  formerly  350  feet  wide.  The 
amount  of  dredging  from  the  Washington  Channel  was  497,327  cubic 
yanls,  of  which  it  is  estimated  that  about  275,000  cubic  yards  was 
redre<lging  of  material  brought  into  the  channel  by  the  freshet  of 
1889.  The*  material  was  almost  entirely  soft  mud,  and  was  deposited 
on  Section  III,  suitable  embankments  for  conlining  the  material  and 
di'iiining  oil*  the  water  having  been  built  by  the  contractors.  In  order 
to  deposit  the  mat(»rial  ai)pro\imately  to  the  required  grade  of  12  feet 
at  the  center  of  tlie  section,  and  0  feet  at  the  sea  wall,  two  longi- 
tudinal embankments  were  thrown  up  between  the  center  line  and 
the  wall,  forming  with  cross  embankments  3  basins.  Even  with  these 
])recautions  it  has  not  been  found  practicable  with  the  hydraulic  method 
to  secure  so  slight  a  fall  as  1  in  150,  the  material  usually  assuming  a 
much  Ihittcr  slope. 

I>rc<Ujhuj  in  the  Tidal  Iiicservoir. — The  dredge  was  next  removed  to 
the  Tidal  IJeservoir,  and  on  March  12,  18l>4,  commenced  dredging  a 
part  t>f  the  reservoir  at  the  southwest  corner,  which  had  not  previonsly 
been  dredged.  The  <lc»pth  made  was  8  feet  at  low  tide,  as  required  by 
the  project.  The  niat(Tial  found  here  was  nuid,  with  a  considerable 
admixture  of  sand.  It  was  deposited  on  that  x)art  of  Section  II  lying 
between  the  Tidal  Reservoir  and  the  Long  bridge.  This  work  was 
continued  until  April  2[>,  1894,  when  the  dredging  to  be  done  at  this 
hM-ality  under  this  <-(mtract  was  completed.  The  amount  of  material 
dredged  in  the*  Tidal  Heservoir  was  108,01 1  cubic  yards.  Of  the  above 
period  about  one  week  was  spent  in  repairs,  the  immp  having  l)6Come 
much  worn  by  sand.  The  number  of  engine  hours  was  001,  giving  an 
average  work  of  285  cubic  yards  i)er  engun*  hour,  the  best  average 
work  of  any  hydraulii!  dredge  heretofore  e!ni)loyed  on  this  work. 

Dndfjing  in  the  Virginia  Channel. — A  preliminary  examination  of 
the.  channel  dredged  through  the  upjx'r  bar  in  1892  was  nmde  in  April, 
1894.  It  was  found  that  a  shoaling  of  from  2  to  3  feet  had  taken  place 
as  the  result  of  ordinary  freshets  during  the  intervening  x)enod,  so 
that  the  ruling  depth  ha<l  been  reduced  to  17.V  feet.  It  therefore 
became  necessary  to  redredge  a  ])art  of  this  channel,  as  provided  in 
the  contract,  as  well  as  to  widen  it  on  the  westerly  side.  This  work 
was  commenced  April  24,  1894.    Operations  were  interrupted  by  two 
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fresliets,  one  on  May  8  and  the  other  on  May  21,  1894.  The  former 
interrupted  the  work  but  for  one  day.  It  rose  only  to  a  height  of 
about  5  feet,  but  was  remarkable  for  the  excessive  amount  of  sediment 
which  the  water  carried.  This  is  attributed  to  the  fact  that  the  rains 
causing  the  freshet  fell  comparatively  near  Washington  and  on  recently 
plowed  fields.  This  freshet  caused  a  shoaling  of  more  than  1  foot, 
both  over  the  dredged  and  parts  of  the  undredged  channel,  reducing 
the  ruling  depth  in  the  former  to  about  19.5  feet.  The  deposit  was 
very  soft,  however.  The  following  freshet  of  May  21  rose  to  a  height 
of  G.5  feet  and  delayed  the  work  for  a  week.  The  water  came  from  the 
upper  part  of  the  valley  and  carried  less  sediment.  The  current  was 
very  strong,  however,  and  much  of  the  deposit  of  May  8  was  carried 
away,  thus  restoring  the  standard  depth  of  20  feet  in  the  dredged 
channel. 

Dredging  operations  were  resumed  May  28,  1894,  and  on  June  30, 
1894,  were  still  in  progress.    At  the  last-named  date  4,G00  linear  feet 
of  this  channel  had  been  dredged  to  a  width  of  230  feet  and  a  depth  of 
20  feet,  the  amount  of  dredging  being  146,004  cubic  yards,  making  a 
total  under  the  contract  of  811,942  cubic  yards. 

Traininff  Dike. — On  September  22,  1892,  a  contract  was  entered  into 
with  George  J.  Simpson,  of  Philadelphia,  Pa.,  for  the  delivery  of  rip- 
rap stone  for  the  continuation  of  work  on  the  Training  Dike  on  the  west 
side  of  the  Virginia  Channel  above  the  Long  bridge.  The  contractor 
failed  to  commence  the  delivery  of  the  stone,  and  after  due  notice  it 
was  purchased  in  open  market  at  his  expense  as  required  by  the  speci- 
iicatioiis.  The  contract  price  is  72  cents  per  cubic  yard.  During  the 
fiscal  year  ending  June  30,  1893,  7,280,4  cubic  yards  were  purchased  at 
90  cents  per  cubic  yard,  and  during  the  fiscal  year  ending  June  30, 
1894,  2,922.1  cubic  yards  were  purchased  at  the  same  price,  a  total  of 
10,202.5  cubic  j-ards,  all  of  which  was  used  in  raising  the  dike  to  the 
height  of  G  feet  above  low  tide  to  insure  more  eificient  action  during 
ordinary  freshets. 

Clearing, — The  rich  and  fertile  soil  of  which  the  reclaimed  area  is 
com^wsed  has  induced  a  rapid  and  dense  growth  of  vegetation.  In  the 
summer  a  large  variety  of  weeds  spring  up  and  rapidly  attain  a  height 
of  C  or  8  ieat^  while  the  willow,  not  heretofore  indigenous  to  this  i)art 
of  the  river,  has  grown  from  seed  dormant  in  the  alluvial  deposits 
which  have  been  dredged  from  the  river,  covering  several  hundred 
acres.  This  dense  growth  has  been  a  source  of  much  difficulty  in  carry- 
ing on  the  various  operations  of  the  improvement,  and  during  the  past 
fiscal  year  a  considerable  p^art  of  the  reclaimed  area  Inis  been  cleared 
up,  chiefly  where  material  was  to  be  deposited  under  the  contract  lor 
dredging. 

Maintenance, — The  improvement  has  now  reached  a  stage  where  some 
attention  needs  to  be  given  the  maintenance  an<l  preservation  of  tlie 
reservation.  The  growth  of  weeds,  willows,  and  other  trees  and  under- 
brush, which,  in  the  summer  season  especially,  render  access  to  tlie  various 
parts  of  the  work  quite  difficult,  should  be  cleared  up  each  year,  until 
the  reservation  is  ready  to  be  laid  out,  graded,  and  sown  with  grass 
seed.  Annual  repairs  will  also  be  needed  on  the  wall  and  reservoir 
gates. 

The  proper  police  supervision  of  this  extensive  area  of  021  ac^res  has 
also  become  a  nmtter  of  importance.  In  order  to  i)revent  infractions 
of  the  law,  trespasses,  etc.,  the  reservation  should  be  patrolled  by 
mounted  i)olice  or  watchmen,  and  it  is  recommended  that  annual  pro 
vision  be  made  for  two  watchmen.  It  is  estimated  that  <f5,000  will  be 
required  per  annum  for  maintenance. 
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LONG  IJRIDC5E. 

At  the  date  of  the  inception  of  the  Potomac  Kiver  improvement 
(1882)  the  Long  bridge  consisted  of  three  parts,  viz:  Conimeuciug  at 
the  Washington  shore,  (1)  a  bridge  across  the  Wasljingtou  Channel  of 
wooden  spans  on  masonry  i)iers  and  about  700  feet  in  length;  (2)  a 
causeway  of  earth  between  masonry  retaining  walls  iicross  the  flats 
between  the  two  channels  and  abimt  1,980  feet  in  length,  and  (3)  a 
bridge  across  the  Virginia  Channel  about  2,000  feet  in  length. 

The  Long  bridgeacross  the  Virginia  Channel  is  a  wooden  Howe  truss 
bridge  consisting  of  13  spans  of  135  feet  each  in  the  clear  and  one 
draw  span  182  feet  in  length  swinging  on  a  pivot  pier  giving  two  open- 
ings of  about  70  feet,  only  one  of  which  is  arranged  for  the  passage  of 
vessels.  Each  span  except  the  draw  consists  of  three  wooden  trusses. 
The  extreme  widths  of  the  bridge  from  out  to  out  of  trusses  is  40.4  feet. 
On  the  upstream,  or  northwest  side  is  a  wagon  road  19.2  feet  wide  in 
the  clear,  but  Avith  no  sidewalk,  while  on  the  downstream  side  is  the 
single  track  of  the  Baltimore  and  J^otomac  llailroad,  with  a  clear  width 
between  trusses  of  13.2  feet.  The  bridge  si)ans  rest  upon  masonry 
piers  built  of  an  inferior  quality  of  sandstone  and  founded  upon  pile 
and  grillage  foundations,  the  grillage  being  at  the  level  of  low  tide. 
In  order  to  prevent  these  insecure  foundations  from  being  undermined 
by  the  river  currents,  large  quantities  of  rii)rap  stone  have  been  thrown 
into  the  river  and  piled  about  them  until  there  is  now  a  series  of 
immense  mounds  extending  across  the  river  channel.  So  great  is  this 
obstruction  that  the  natural  discharge  area  of  the  river  at  the  Long 
bridge  is  reduced  no  less  than  30  i)er  cent  by  these  pier  foundations 
and  the  riprap  stone  deposited  about  them. 

The  direction  of  the  bridge  is  not  normal  to  the  direction  of  the  pro- 
posed, the  present,  nor  even  the  original  channel,  so  that  the  piers 
(being  built  at  right  angles  to  the  line  of  the  bridge)  are  not  parallel 
to  the  direction  of  the  current,  but  are  obli(iue  to  it,  and  so  become 
themselves  a  serious  obstruction  during  freshets. 

A  further  obstruction  arises  during  freshets  from  the  height  of  the 
existing  bridge.  The  lower  dnud  is  but  10.3  feet  in  the  dear  above 
low  tide,  while  the  tloor  is  but  13  feet  above  low  tide. 

Th(^  freshet  of  18S9  rose  to  a  height  of  12.7  feet  above  low  tide  at  the 
Long  bridge,  and  thus  the  superstructure  of  tlu^  bridge  diminished  the 
maximum  fiu'shet  cross  section  by  a  dei)th  of  no  less  than  2.4  feet,  or 
about  one-fifth  of  the  height  which  the  wat(»r  rose  above  low  tide. 

The  cross  section  ot  the  river  at  tlui  Long  bridge  for  freshet  dis- 
clmrge  has  been  greatly  diminished  by  reason  of  the  ch)sing  of  the 
Washington  Channel  as  a  necessary  i)art  c»f  the  plan  of  improvement. 
This  diminislu'S  the  available  freshet  cross  section  at  the  bridge 
by  alxmt  22  j)er  cent,  based  ui)on  the  freshet  cross  section  of  1877. 
The  height  as  well  as  the  dis(rhiirge  cross  section  of  the  freshet  of 
1889,  however,  w(»re  much  gieater  than  that  of  1877,  and  the  area 
required  for  the  dis(!harge  of  such  a  freshet  would  be  much  greater 
than  was  4*stimated  when  the  i)lans  for  tlic^  improvement  were  origi- 
nally prei)ared. 

The  <lra\v  of  the  existing  bridge  is  ba<lly  located,  having  been  placed 
near  the easteily  edge  of  the  navigation  channel.  Although  this  chan- 
nel has  since  been  widened  by  dredging,  th(»  draw  o[)ening  is  oblique  to 
the  general  direction  of  the  channel  ainl  the  current,  and  theopeningis 
therefore  a  diflicult  one  for  vessels  to  i)ass,  and  so  interferes  with  the 
safe  navigation  of  the  river. 
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The  project  for  the  improvenieDt  of  the  Potomac  River  provided  for 
rebuildiug  the  Long  bridge  over  the  Virginia.  Channel,  "with  wide 
spans  upon  piers  offering  the  least  i)08sible  resistance  to  the  flow  of 
water."  As  the  improvement  progresses  the  necessity  for  this  becomes 
more  and  more  urgent. 

Long  bridge,  on  account  of  its  faulty  con^ruction,  remains  a  constant 
menace  to  the  interests  on  the  river  front  above  it,  and  also  to  the  work 
of  improvement  of  the  flats,  upon  which  the  Government  has  already 
spent  a  large  sum.  In  the  event  of  a  freshet  occuring  while  the  river 
is  full  of  ice,  the  most  serious  results  are  to  be  apprehended,  and  such 
a  contingency  is  not  at  all  unlikely.  Should  an  ice  gorge  form  at  Long 
bridge,  it  would  back  up  the  waters  of  the  river  and  overflow  portions 
of  the  city  front,  and,  through  the  sewers  above  the  bridge,  such  of  the 
lower  parts  of  the  city  as  are  drained  by  tliem. 

During  the  freshet  of  June,  1889,  the  water  reached  (as  above  stated) 
a  height  at  Long  bridge  of  about  13  feet  above  low  tide.  The  street 
surface  at  Fourteenth  and  B  streets  NW.  is  about  8  feet  above  low 
tide,  and  during  the  freshet  referred  to  the  water  was  about  5  feet  deep 
in  the  street  at  that  locality.  Great  damage  was  done  by  the  freshet 
of  1889,  but  greater  damage  may  occur  from  a  freshet  of  lesser  magni- 
tude if  accompanied  by  an  ice  gorge.  The  bridge  should  be  rebuilt  as 
recommended  by  the  board  of  engineers. 

The  Baltimore  and  Potomac  liailroad  Company  was  authorized  to 
take  possession  of  the  Long  bridge  by  an  act  of  Congress  approved 
June  21, 1870,  which  in  part  provides  as  follows: 

Provided^  That  tbo  said  Baltimore  and  Potomac  Railroad  Company  will  maintain 
in  ffood  condition  the  said  brid^je  for  railway  and  ordinary  tra>^l;  and  the  bridge 
shall  at  all  times  be^  and  remain,  a  free  bridge  for  public  use  for  ordinary  travel. 

That  if  the  said  Baltimore  and  Potomac  Railroad  Company  shall  at  any  time  neg- 
lect to  keep  said  bridge  in  good  repair  and  free  for  public  use  for  ordinary  travel, 
the  Govemraent  of  tbo  United  States  may  enter  into  ])ossessiou  of  the  said  bridge; 
and  Congress  reserves  the  right  to  alter  or  amend  this  law. 

On  April  5, 1890,  a  plan  was  submitted  to  Congress  providing  for  the 
separation  of  the  roadway  and  the  railroad  across  the  Washington 
Channel  and  the  reclaimed  area,  elevating  the  tracks  of  the<  railroad 
across  the  reclaimed  area  high  enough  to  give  passageway  for  vehicles 
under  them,  and  the  reconstruction  of  the  Long  bridge  over  the  Virginia 
Channel  with  long  spans  of  about  270  feet  each,  with  a  pivot  draw  in 
the  deep  water  of  the  channel.  The  piers  were  to  be  of  first  class 
masonry,  extending  down  to  the  bed  of  the  enlarged  cross  section  of 
the  river  so  as  to  provide  the  least  possible  obstruction  to  the  flow  of 
water.  The  bri<lge  was  to  be  arranged  for  a  roadway,  sidewalk,  and 
double-tra(!k  railroad  on  the  same  grade.  The  floor  was  to  be  24  feet 
above  low  tide,  so  the  superstructure  would  not  obstruct  the  flow  of 
freshets,  and  so  that  tugs  and  scows  might  pass  under  the  spans  with- 
out making  use  of  the  draw. 

In  1801-'92  the  Baltimore  and  Potoma<5  Railroad  Companj^  recon- 
structed that  ])art  of  the  Long  bridge  across  the  Washingt(m  Channel 
on  plans  approved  l)y  the  Secretary  of  War.  The  greater  part  of  the  old 
channel  was  filled  with  earth,  and  two  i)late  girder  spans  resting  on  two 
abutments  and  a  center  pier  were  built  across  the  Avaterway  of  the 
Reservoir  Outlet.  The  approaches  were  earthen  embankments,  but  on 
filling  these  approaches  a  decided  settlement  and  movement  of  the 
abutments  was  developed.  The  movement  in  the  south  abutment  was 
so  serious  that  the  abutment  was  taken  down  to  the  water  level  and 
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rebuilt.  In  order  to  ])revcMit  further  moveineiit,  a  largo  number  of 
piles  were  driven  in  the  bed  of  the  river  between  the  pier  and  the  abat- 
merits,  and  a  temporary  trestle  to  support  one  end  of  the  south  span 
was  built.  Tlie  connection  between  the  wing  walls  of  the  new  bridge 
and  those  of  the  lleservoir  Outlet  has  not  yet  been  made  by  the  railroad 
company.  No  additional  vork  has  been  done  hero  by  the  railroad 
company  during  the  fiscal  year  ending  June  30,  1894. 

On  December  20,  1892,  a  specijil  report  was  nuide  upon  the  recon- 
structi<m  of  tlie  Long  bridge,  in  which  appropriate  legishition  looking 
to  this  object  was  recommended.  (Report  of  Chief  of  Engineers  1893, 
pp.  1274-1280.) 

Future  operatious, — The  items  of  work  remaining  to  be  completed 
are,  as  follows:  Tlio  completion  of  the  dredging  of  the  Washington 
Channel;  tlie  removal  of  freshet  deposits  in  tlio  Tidal  Reservoir  and 
the  construction  of  the  sea  wall;  the  construction  of  the  inlet  tide 
gates,  which  will  prevent  freshet  waters  from  passing  into  the  Tidal 
Reservoir  and  down  the  Washington  Channel;  the  dredging  of  the 
Virginia  Channel  above  and  below  the  Long  bridge  to  improve  the 
navigation  and  to  facihtate  the  discharge  of  freshets;  the  completion 
of  the  training  dike  above  Long  bridge. 

APPROPRIATIONS. 

Appropriations  have  been  made  as  follows: 

Aiijujust2,  1882 $400,000 

.Inly  5, 1881 500,000 

Aii^n^tr),  1SS(> « 375,000 

Au^iKst  11,  1888 300,000 

S«'j)teinber  10.  1800 260, 000 

July  l.i,  1802 200,000 

Tot.Ml 2,035,000 

Washin«;ton  is  in  the  collection  district  oT  Ooor<jtitown,  D.  C.     Tbo  nearest  light- 
lionso'is  at  Jones  Point,  Virginia. 

Money  statement* 

July  1 .  1803,  balance  unexpended $191, 834. 16 

Jii i;e  :J0,  1804,  amount  expended  during  fiscal  year 140, 801. 83 

Julv  1,  1S04,  balance  unexpended 51,532.32 

July  1.  1804,  outstanding  liabilities $666.00 

Julv  1,  1804,  amount  covered  bv  uncompleted  contracts 10, 122.00 

19,788.00 


July  1,  1804,  balance  available 31, 744. 33 

\ mount  (estimated)  required  for  completion  of  existiufj  project 681,365. 

Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1896  681, 365. 
Submitted  in  compliance  with  re<|uirement8  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


00 
00 


^  In  tbo  Annual  Report  for  1803  tbo  balance  available  for  Eastern  Branch  of  the 
Totomac  Kiver  was  included  in  this  statement. 
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OESERAI.    UKSCRII'TION    AND    ORIGINAL    CONDITION. 

The  Aiiacnstia  River,  formerly  known  as  the  Eastern  Branch  of  the 
Potomac  Kiver,  enters  the  Potomac  between  Greenleaf  and  Giesboro 
points  jin<1  forms  the  sontheast  boundary  of  the  city  of  Washington. 
'Flic  river  rises  in  Marjiand  and  the  head  of  tide  water  is  at  Bhidcns- 
l.urjj,  Aid.,  where  the  width  is  135  feet  and  the  range  of  tides  2.1  feet. 
In  1S35  Bladensburg  was  the  bead  of  navigntion  for  vessels  of  Ctl  tons 
bunlcn.  but  for  2  miles  below,  or  down  to  the  boundary  line  of  the 
District  of  Cohimbia,  the  channel  is  filleil  with  bars  of  sand  and  other 
freshet  debris  so  that  scarcely  more  than  1  fiiot  can  bccanied  up  to  the 
town.  At  the  District  line  the  width  is  200  feet  gradually  increasing 
to  700  feet  at  Benuings  bridge,  2  miles  below,  while  the  ruling  depth  is 
3  feet  for  half  a  mile  increasin;;  to  about  5  feet.  This  part  of  tlie  river 
is  a  source  of  supply  for  building  sand  and  the  deiiths  on  the  b»rs  vary 
constantly  from  sand-dredging.     Below  Bennings  bridge  the  river  ruiU 
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(leiily  expands  in  width  to  3,000  feet  resnltiug  in  the  formation  of  wide 
flats  or  marshes  covered  with  a  rank  growth  of  sedges,  wild  iice,  and 
other  aquatic  plants.  The  flats  occur  tirst  on  the  right  and  then  on  the 
left  of  the  channel  which  follows  a  devious  course  through  them  for  1^ 
miles  to  the  Baltimore  and  Potomac  Railroad  bridge,  the  ruling  depth 
being  about  (>  feet.  Neither  of  these  two  bridges  has  a  draw.  From 
the  Baltimore  and  Potomac  liailroad  bridge  to  the  Navy- Yard  bridge, 
1:J  miles  below,  the  river  is  about  1,200  feet  wide,  the  channel — follow- 
ing the  left  bank — being  from  100  to  200  feet  wide  with  a  ruling  depth 
of  12  feet.  The  flats  on  the  left  of  the  channel  have  a  depth  of  from  1 
to  2i  feet.  The  Pennsylvania  avenue  bridge  crosses  the  river  about 
4,000  feet  above  the  Navy- Yard  bridge.  It  has  no  draw.  The  Navy- 
Yard  bridge  has  a  draw,  however,  33  feet  wide.  From  the  Navy- Yard 
bridge  to  the  mouth  of  the  river,  a  distance  of  about  2  miles,  the  chan- 
nel, still  following  the  right  bank,  is  exceedingly  crooked  and  narrow 
and  is  difficult  of  navigation  by  vessels  of  even  moderate  length.  Navi- 
gath)n  was  further  obstructed  by  3  bars  over  which  but  from  18  to  19 
feet  could  be  carried.  The  width  of  this  part  of  the  river  ranges  from 
1,800  feet,  at  the  Navy- Yard  bridge,  to  about  4,500  feet  at  the  mouth  at 
Greenleaf  Point.  On  the  left  or  southeast  side  of  the  channel  are  wide 
flats  having  a  depth  of  from  1  to  4  feet  at  low  tide,  covered  in  summer 
with  a  growth  of  water  grass,  which  are  gradually  shoaling  and  becom- 
ing a  source  of  malaria. 

The  Washington  navy-yard  has  a  fine  water  frontage  of  nearly  1,300 
feet,  but  the  channel  in  front  of  it  is  only  300  feet  wide  and  so  shallow 
that  the  smaller  vessels  of  the  new  Navy  can  be  turned  only  with  great 
ditticulty.  At  this  navy-yard  has  been  established  the  excellent  gun 
shoi)  of  the  Navy  Department  for  the  fabrication  of  modern  guns,  so 
that  the  yard  has  a  growing  importance  as  a  naval  establishment. 
The  importance  of  improving  the  channel  and  rendering  the  yard  iicces- 
sible  to  at  least  some  of  the  vessels  of  the  Navy  can  hardly  be  over- 
estimated. 

Between  the  navy-yard  and  the  U.  8.  arsenal  is  a  valuable  water 
front  0,500  feet  in  length,  which  is  readily  susceptible  of  improvement 
and  which  would  then  ailord  great  relief  to  the  Washington  Channel, 
as  well  as  increased  business  facilities  to  the  southeastern  section  of  the 
city.  At  present  there  are  a  few  wharves  used  for  the  trade  in  ice, 
wood,  asphalt,  etc. 

PLAN    OF   IMPROVEMENT. 

A  survey  of  the  Anacostia  Jiiver  was  made  in  accordance  with  the 
provisions  of  the  river  and  harbor  act  of  September  10, 1890,  and  a 
report  upon  the  same  with  a  plan  for  the  imi)rovement  of  so  mucli  of 
the  river  as  lies  between  the  mouth  and  the  N"avy-Yard  bridge,  was 
transmitted  to  Congress  December  8,  1891.  (Fifty-second  Congress, 
first  session,  Ex.  Doc.  No.  30.)  The  plan  of  imi)rovement  provides  for 
dredging  a  channel  with  improved  alignment  from  the  mouth  to  the 
Navy-Yard  bridge,  1,000  feet  in  width,  liaving  a  maximum  de])th  of  24 
feet  in  the  navigation  channel  200  feet  wide,  the  depth  gradually  dimin- 
ishing toward  the  bulkhead  lines  on  either  side  of  12  and  then  to  6  feet. 
In  front  of  the  navy-yard  a  basin  is  proposed  400  feet  wide  and  24  feet 
deep.  The  material  dredged  from  the  cliannel  was  to  be  placed  on  the 
flats,  this  being  the  most  e<*onomical  and  advantageous  method  of  dis- 
posing of  it.  At  the  same  time  this  would  reclaim  these  flats  and  improve 
the  sanitary  <'ondition  of  tlie  southeast  section  of  the  city. 

The  estimated  cost  of  the  improvement  [)r(>posed  was  d<^*>0,000. 
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WORK  DONE  AND  RESULTS  OBTAINED. 

Au  appropriation  of  $20,000  was  made  for  the  improvement  of  this 
river  September  10, 1890,  which  was  applied  to  dredging  channels  20  feet 
deep  and  about  200  feet  wide  through  shoals  near  the  foot  of  South  Capitol 
street  and  off  Greenleaf  or  Arsenal  Point.  This  work  was  completed 
in  May,  1892,  and  fiilly  described  in  the  Annual  Keport  for  that  year. 

In  accordance  with  the  above  project,  bulkhead  and  wharf  lines  have 
been  established  and  will  be  found  described  in  the  Eeport  of  the  Chief 
of  Engineers  for  1892,  pp.  1080-1083. 

About  $10,000  have  been  expended  by  the  Navy  Department  in  dredg- 
iug  a  basin  in  front  of  the  navy-yard  22  feet  deep  and  from  100  to  2& 
feet  wide,  the  work  having  been  completed  in  October,  1892. 

WORK    OF    THE   FISCAL    YEAR   ENDING   JUNE  30,  1894. 

No  work  has  been  done  during  the  fiscal  year  ending  June  30, 1894,  as 
no  funds  for  this  purpose  were  available. 

FUTURE   OPERATIONS. 

The  work  already  done  has  afforded  only  temporary  relief  in  the 
channel,  and  the  interests  of  the  United  States  at  the  Washington  navy- 
yard  create  an  urgent  necessity  for  the  active  prosecution  of  this 
imi)rovement.  It  is  recommended  that  an  appropriation  of  $100,000  be 
made  for  this  object. 

APPROPRIATION. 

The  following  appropriation  has  been  made : 

September  19,  1890 $20,000 

Anacostia  River  is  in  the  collection  district  of  Georgetown,  D.  C.  The  nearest 
light-house  is  Jones  Point,  Virginia. 

Money  statement* 

July  1,  1893,  balance  unexpended $1,878.06 

June  30,  1894,  amount  unexpended  during  fiscal  year 105. 00 

July  1,  1894,  balance  unexpended 1, 773. 06 

{Amount  (estimated)  required  for  completion  of  existing  project 636, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


J  3. 
IMPROVEMENT  OF  OCCOQUAN  CREEK,  VIRGINIA. 

ORIGINAL   CONDITION. 

Occoquan  Creek  is  a  tributary  of  the  Potomac  Eiver,  which  it  enters 
about  25  miles  below  Washington,  D.  G.  The  stream  is  navigable  from 
its  mouth  at  Sandy  Point  to  the  town  of  Occoquan,  a  distance  of  4 

'In  the  Annual  Report  for  1893,  the  balance  available  for  this  improvement  was 
included  in  the  statement  for  Potomac  River. 
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miles.     Navif^atLou  was  obstructed  by  four  bars,  which  were  improved 
between   1873  and  1880  by  dredging  and  dike  construction  so  as  to 
secure  a  navigable  depth  of  about  G  feet  at  low  tide.    Four  appropria- 
tions were  made  from  1873  to  1878,  amounting  to  $25,(KK),  and  in  1880' 
the  improvement  was  regarded  as  comi)leted. 

In  compliance  with  the  provisions  of  the  river  and  harl>or  act  of 
August  11,  1888,  a  new  survey  of  the  creek  was  made  in  1889.  The 
condition  of  the  several  bars  at  that  date  was  as  follows: 

Lower  Mud  (al)out  3.5  miles  below  Ocooquan). — This  bar  had  a  least 
depth  of  about  3  feet  and  a  length  of  about  4,()00  i^eX.  The  former 
dredged  channel  was  found  to  have  filled  in. 

Upper  Mud  (about  2.25  miles  below  Occoquan). — This  bar  is  about 
2,000  feet  long.  The  channel  dredged  in  1874-75  was  found  to  have 
maintained  its  original  dimensions,  tlic^  width  being  about  50  feet  and 
the  dei)th  from  5  to  G  feet. 

JSiDid  Bar  (alxmt  half  a  mdc  below  Occo(juan). — The  channel  formerly 
dredged  here  had  filled  in,  the  least  de])th  being  4.2  feet. 

Occoqufin  liar  (a  sand  bar  oi)p<)site  ()cco(iuan). — This  is  a  short  bar 
with  a  least  depth  of  4  feet,  the  dredged  channel  having  filled  in. 

PLAN    OF    IMPROVEMENT. 

Tlie  depth  desired  for  navigation  was  i\  feet  at  low  tide.  It  was  pro- 
l)Osed  in  the  report  ui)on  the  survey  to  secure  this  depth  by  dredgin^^ 
channels  8  feet  deep  and  from  100  to  VA)  feet  wide,  and  by  the  construc- 
tion of  dikes,  at  an  estimated  cost  of  801.250.  (Report  of  the  Chief  of 
Engineers,  1800,  pp.  1080-1090.)  On  Sei)teniber  10,  1890,  an  appro- 
])riation  of  810,000  was  made  for  the  new  improvement,  for  whiclfthe 
following  project  was  ap])rovcd  December  5,  1890: 

Lower  Mud, — A  channel  (>  feet  deep  to  be  dredged,  the  "uppei 
section"  for  about  2,500  feet  below  Taylors  Point  to  be  100  feet  wide, 
the  material  to  be  deposited  on  the  w(»st  side  of  the  <*hannel,  and  the 
remain<ler  of  channel,  or  ''lower  section,"  to  be  150  feet  wide,  the 
material  to  be  removed  in  scows. 

rppvr  Mud, — A  channel  100  f(^et  wide  and  G  feet  deej)  to  be  dredged^ 
the  material  to  be  deposited  on  the  east  side  of  the  channel,  and  the 
embankment  so  formed  connected  with  the  left  bank  bv  a  dike. 

Sand  ]>ar, — A  channel  100  feet  wide  and  0  feet  deep  to  be  dredged, 
and  she(*t-pile  dikes  constructed  to  maintain  the  dredged  channel. 

(h'voquan  Bar, — A  channel  1(K)  feet  wide  and  (>  feet  deep  to  be 
dredged,  and  a  dike  to  be  constructed  to  maintain  the  depth. 

The  estimated  cost  of  this  ])rojcct  was  845,0(K). 

woiiK  dom:  and  ijKsn/rs  outainkd. 

Tnder  the  appr(»]>riatioii  of  s  10.000  made  September  19,  1800,  a 
channel  was  <lrcdged  through  tli(»  Lo.\ver  Mud  <l  feet  deep  at  low  tide. 
Th(»  lower  or  outer  section  of  tliis  channel,  .s70  feet  in  length,  was 
dredged  to  a  width  of  150  feet  to  counteract  the  deteriorating  action 
of  cross  tidal  currents.  Tin*  upi)er  section,  .'>,720  feet  in  length,  was 
dredged  to  a  width  of  100  feet.  The  material  from  the  lower  section 
was  removed  in  scows,  while  that  from  the  upi)er  se(!tion  was  deposited 
on  the  right  side  of  the  channel,  so  as  to  form  an  embankment. 

The  available  balance  of  the  a]>propriation  remaining  after  thecom- 
l)letion  of  the  channel  at  the  Lower  ]Mud  was  a])plied  to  dredgini^  a 
pait  of  the  channel  through  Occoquan  Bar,  which  was  next  in  order 
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aB  an  obstruction  to  navigation.  This  cLannel  was  made  8  feet  deep, 
to  provide  for  anticipated  filling  from  freshets  before  the  construction 
of  the  dike.  The  upper  section  of  this  channel  was  dredged  to  a  width 
of  100  feet,  and  the  lower  section  to  a  width  of  70  feet,  when,  all  the 
available  funds  having  been  exhausted,  the  work  was  closed. 

The  second  appropriation  under  the  new  project  was  made  July  13, 
1802,  the  amount  being  $5,000.  With  this  appropriation  the  construc- 
tion of  dike  at  Occoquan  Bar  and  dredging  at  three  of  the  bars  were 
undertaken.  The  dike  at  Occoquan  Bar  was  constructed  by  contract. 
It  is  built  of  riprap  stone.  The  top  is  4  feet  wide  and  3  feet  above  low 
tide,  and  the  side  slopes  are  1  on  1.  One  thousand  six  hundred  and 
twenty-one  cubic  yards  of  stone  were  put  in  place,  G22  linear  feet  of 
dike  were  entirely  completed,  and  IGl  linear  feet  partly  completed. 
The  work  of  the  contractor  was  interrupted  by  an  injunction  obtained 
by  a  riparian  owner  from  a  State  court  of  Virginia,  and  the  contract 
was  closed.  (Report  of  the  Chief  of  Engineers  for  1893,  i)p.  1283-1284.) 
The  dike  remains  unfinished,  much  to  the  detriment  of  the  work» 

The  dredging  was  done  by  contract  with  1).  McConville,  of  Wash- 
ington, D.  C.  On  June  30,  1893,  the  following  work  had  been  done 
under  the  contract:  At  Occoquan  Bar  2,275  cubic  yards  had  beeu 
dredged,  which,  together  with  12,399  cubic  yards  dredged  under  a  pre- 
vious contract,  made  the  total  dredging  at  Occoquan  Bar  14,<>74  cubic 
yards,  by  which  a  channel  100  feet  wide  and  8  feet  deep  had  been 
secured. 

At  the  Sand  Bar,  one-half  of  a  mile  below  Occoquan,  1,576  cubic 
yards  were  dredged  and  a  channel  100  feet  wide  and  0  feet  deep  was 
secured. 

WORK    OF    THE   FISCAL    YEAR   ENDlNCf   JI'NE  30,    1894. 

At  the  Upper  Mud  dredging  was  in  progress  at  the  close  of  the  fis- 
cal year  ending  June  30,  1893.  Operations  were  continued  at  this  bar, 
but,  owing  to  the  dilapidated  condition  of  the  endless  chain  dredge 
which  w  as  in  use,  the  progress  was  extremely  slow  and  unsatisfactory. 
On  July  5,  1893,  the  time  for  the  completion  of  the  contract  was 
extended  to  September  1,  1893.  July  and  August,  1893,  were  spent  in 
repairs  and  futile  attempts  to  run  the  dredge.  Only  285  cubic  yards 
were  dredged  during  these  two  months.  On  August  24,  189  >,  the 
dredge  sank  in  the  channel.  On  August  30, 1893,  the  time  for  the  com- 
pletion of  the  contract  was  extended  sixty  days  to  October  31,  1893. 
Operations  remained  suspended  until  October  10,  1893,  when  a  clam- 
shell dredge  was  placed  on  the  work  at  the  Upper  Mud.  On  October 
25, 1893,  the  time  for  the  completion  of  the  contract  was  again  extended 
thirty  days  to  November  30,  1893.  The  clam  shell  dredge  made  satis- 
factory i)rogress  and  work  was  continued  until  November  17, 1893,  when 
the  available  funds  were  exhausted.  Active  operatioiis  under  the 
appropriation  of  July  13,  1892,  were  then  closed.  The  channel  at  the 
Upi)er  Mud  was  deepened  to  0  feet  at  low  tide  where  the  deptli  was 
insufiicient  and  widened  from  50  feet  in  width  to  100  feet  in  width  for 
a  length  of  1,350  feet,  or  somewhat  more  than  one  half  the  length  of 
the  channel.  Three  groups  of  piles  originally  driven  to  mark  the 
easterly  line  of  the  channel  were,  by  reason  of  the  widening  on  that 
side,  brought  within  the  limits  of  the  100-foot  channel,  and  were  there- 
fore removed.  A  large  building  stone  found  at  the  upper  end  of  the 
channel  was  also  taken  out. 

The  amount  of  dredging  at  the  Upper  Mud  under  the  contract  of  D. 
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McConvillc  was  8,867  cubic  yards.    Tbe  amounts  of  dredging  at  the 
tbree  bars  under  tbis  contract  were  as  follows: 

Cubio  yttrda. 

OccoqiianBar 2,274.7 

Sand  Bar 1,575.7 

Upper  Mud 8^867.0 

Total  under  contract 12, 717. 4 

Tbe  time  occupied  iu  doing  tbis  work  was  over  one  year. 

Tbe  sunken  dredge  remained  in  tbe  Upper  Mud  cbauuel  until  Feb- 
ruary 23, 1894,  wben  it  was  raised.  On  Marcb  4, 1894,  it  was  towed 
away  from  tbe  creek. 

FUTURE    OPERATIONS. 

Tbe  work  remaining  to  be  done  is  tbe  completion  of  tbe  channel  at 
tbe  Upper  Mud  and  tbe  completion  and  tbe  construction  of  the  dikes 
at  Occoquan  Bar,  tbe  Sand  Bar,  and  tbe  Upper  Mud.  The  estimated 
cost  of  tbe  remaining  work,  based  on  tbe  original  estimate,  is  $30,000. 

APPROPRIATIONS. 

Tbe  following  appropriations  bave  been  made  for  the  new  project: 

September  19,1890 $10,000 

July  13,1892 6,000 

Total 15j^000 

Occoquan  Creek  is  in  the  collcctiun  district  of  Alexandria,  wliich  is  also  the  near- 
est port  of  entry.     The  nearest  light-bouse  is  at  Fort  Washington,  Md. 

Money  statement. 

July  1,  1893,  balance  unexpended $2,493.6B 

June  30,  181*4,  amount  expended  during  fiscal  year 1,926.98 

July  1,  1891,  balance  unexpended 666.70 

{Amount  (estimated)  reciuired  for  completion  of  existing  project 30, 000, 00 
Amount  tbatcan  be  profitaldy  expended  in  liscalyearending  June30, 1896,    3<^  000. 00 
Submitted  in  compliance  with  reijuirenients  of  sections  2  of  river  and  har- 
bor acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMEHCIAL   STATISTICS. 


Ke])eat<'t  efforts  have  been  made  to  obtain  commercial  statistics  for  this  worky 
but  it  has  been  impossible  to  procure  them. 


J  4. 

IMPROVEMENT  OF  AQUIA  CREEK,  VIRGINIA. 

ORIGINAL    CONDITION. 

Aquia  Creek  is  a  tributary  of  tbe  rotoniac  liiver,  wliicli  it  enters  41 
miles  below  AVasliiiigtou,  1).  C.  The  streuiii  is  navigable  to  Wharton 
Lauding,  about  7.25  miles  above  the  mouth.  The  ui)per  p»rt  of  the  creek 
has  a  well-delined  ehaunel,  -with  a  width  of  from  GO  to  200  feet,  while 


APPENDIX   J REPORT   OF   MAJOR   DAVIS.  945 

the  depth  was  originally  from  2  to  17  feet.  At  a  point  called  the  *' Nar- 
rows," about  4.5  miles  above  the  mouth,  the  stream  suddenly  expands 
into  a  wide  bay  from  1,000  to  6,000  feet  wide,  forming  a  continuous 
shoni  on  which  the  depth  ranged  generally  from  2  to^  feet,  increasing 
near  the  mouth  to  about  7  feet.  About  3  miles  above  the  mouth  the 
creek  is  crossed  by  a  trestle  bridge  of  the  Eichmond,  Fredericksburg 
and  Potomac  Kailroad.  The  bridge  is  provided  with  a  draw  28  feet 
wide. 

Between  1872  and  1878  $10,000  was  appropriated  by  Congress  and 
expended  in  dredging  a  channel  through  shoal  portions  of  the  creek 
between  Davis  Point  (about  one-third  of  a  mile  below  the  railroad 
bridge)  and  Wharton  Landing,  the  channel  being  from  40  to  50  feet  wide 
and  from  4  to  5  feet  deep  at  low  tide. 

A  ^lew  survey  of  the  creek  was  authorized  by  the  river  and  harbor 
act  of  August  11,  1888,  and  made  in  1889.  The  channel  formerly 
dredged  was  found  to  be  about  40  feet  wide  and  from  4  to  5  feet  deep 
between  the  railroad  bridge  and  the  Narrows.  Below  the  railroad 
bridge  and  in  the  upi)er  part  of  the  creek  near  Wharton  Landing  it  had 
filled  in.  Dent  Landing,  about  three-quarters  of  a  mile  below  Wharton 
Landing,  was  regarded  as  the  highest  point  to  which  navigation  could 
be  maintained  except  at  great  expense.  The  obstructions  to  navigation 
below  Dent  Landing  were  the  long  shoal  of  soft  mud  between  the  mouth 
and  the  Narrows,  on  which  the  depth  ranged  from  2  to  4  feet;  a  short 
bar  at  the  mouth  of  Austen  Creek,  Avith  a  ruling  depth  of  4  feet,  and  a 
wreck  at  Coal  Landing. 

PLAX    OF    IMPROVEMENTS. 

In  the  report  on  the  survey  (Report  of  the  Chief  of  Engineers,  1890, 
pp.  1096-1103)  it  was  proposed  to  dredge  a  channel  150  feet  wide  and 
8  feet  deep  between  the  mouth  and  the  Narrows,  and  a  channel  80  feet 
wide  and  8  feet  deep  through  the  bar  at  tlie  mouth  of  Austen  Creek. 
The  estimated  cost  of  the  improvement  was  $101,278. 

ihi  September  19,  1890,  Congress  appropriated  $10,000  for  this  work. 
UiK)n  further  examination  of  tliis  creek  in  1890  the  character  of  its  navi- 
gation and  the  amount  of  its  trade  did  not  seem  to  warrant  so  large  an 
exj)enditure  as  was  proposed  in  the  report  on  the  survey  of  1889.  Six- 
foot  navigation  was  regarded  as  sufficient  to  give  all  the  relief  needed 
to  navigation  at  the  present  time,  leaving  the  subject  of  greater  depth 
for  future  action,  if  trade  were  developed  by  this  improvement. 

The  following  project  of  the  work  was  therefore  adopted  December 
4,  1890:  A  channel  80  feet  wide  and  6  feet  deep  to  be  dredged  between 
the  mouth  and  the  Narrows,  at  an  estimated  cost  of  $40,000;  the  mate- 
rial dredged  below  the  railroad  bridge  to  be  removed  in  scows,  and  that 
above  the  bridge  for  the  most  part  to  be  deposited  on  the  sides  of  the 
channel.     The  proposed  work  above  the  Narrows  was  omitted. 

WORK   DONE   AND    RESULTS   OBTAINED. 

Under  tbe  appro])riation  of  September  19,  1890,  of  $10,000,  a  chan- 
nel 0  feet  deep  and  80  feet  wide  was  dredged  through  the  two  shoals 
which  had  less  depth  between  the  mouth  and  the  railroad  bridge.  The 
dredged  channel  was  commenced  near  Thorny  Point,  about  1  mile 
above  the  mouth. 

The  total  length  of  the  channel  from  the  6-foot  curve,  near  Thorny 
Point,  to  the  railroad  bridge  is  12,280  feet.     In  this  distance  it  was 
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uinie<;cssary  to  dredge  for  a  length  of  3,400  feet,  as  a  depth  of  C  feet 
was  found.  The  channel  is  thus  divided  into  two  sections,  the  lower 
being  2,740  feet  in  length,  and  the  upper,  near  the  bridge,  6,140  feet  in 
length.  The  malerial  dredged  was  soft  mud.  It  was  removed  in 
scows  and  deposited  in  the  Potomac  River  off  Brents  Point.  The  total 
amount  of  dredging  under  the  contract  was  60,438  cubic  yards.  The 
contract  price  was  12J  cents  per  cubic  yard. 

Thi^i  work  completed  the  approved  project  of  1800  up  to  the  draw  of 
the  railroad  bridge. 

An  appropriatioM  of  J?5,000  was  made  for  continuing  the  improve- 
ment in  the  river  aiul  harbor  act  of  July  13,  1802. 

The  Avork  remaining  to  comx)lete  the  project  for  this  improvement 
was  the  dredging  of  the  channel  between  the  railroad  bridge  and^  the 
Narrows,  a  distance  of  about  6,500  feet.  The  draw  through*  the 
railroad  bridge  is  about  28  feet  wide.  This  width  is  insufficient  for  the 
passage  of  the  dredges  now  usually  employed  on  river  and  harbor 
Avork.  A  dredge  such  as  Avonld  be  re(iuired  for  the  proper  and 
econon.ical  ox(»cntion  of  the  work  above  the  bridge  Avould  be  about  35 
fei^t  wide,  and  to  permit  the  passage  of  such  a  dredge  the  draw  should 
b(*-  wi<U'nc'd  to  at  k*ast  :^0  feet. 

A  report  ui>on  this  subject  having  been  made,  the  Secretary  of  War 
ordered  the  IJichmond,  Fredericksburg,  and  Potomac  liailroad  Com- 
pany  to  widen  the  draw  to  40  feet,  but  subsequently  revoked  the  order; 
so  it  became  necessary  to  modify  the  plan  of  the  work  above  the  bridge 
and  a<lapt  it  to  the  class  of  dredge  which  could  be  taken  through  the 
draw.  The  material  above  the  bridge  Avas  for  the  most  part  to  be 
dei)ositcd  on  the  sides  of  the  channel,  so  as  to  form  an  embankment. 
As  this  mud  is  exceedingly  soft  and  liable  to  run  into  the  channel, it 
wns  i)r()p().>ed  that  it  l)e  (leposited  so  that  the  foot  of  the  inner  slope 
of  th(^  embankment  should  be  not  less  than  20  feet  from  the  edge  of 
the  i>0  foot  channel,  and  the  tirst  specifications  for  this  work  issued  iu 
1801  were  s:>  prepared.  To  form  such  an  embankment  would  require  a 
clam  shell  dredge  i)rovided  with  a  very  long  boom,  and  such  a  boom 
cnn  only  be  carried  by  a  Avide  dredge.  The  distance  from  the  edge  of 
the  channel  to  the  foot  of  thi^  slope  Avas  therefore  reduced  to  15  feet. 
A  contrairt  for  the  woik  Avns  entered  into  March  27, 1893,  with  Frank 
C  Somers,  of  Tanulen,  N.  J.,  providing  for  two  classes  of  dredging, 
the  material  between  tlie  railroad  bridge  and  the  iirst  island  above  to 
\n\  removed  in  scows,  and  above  the  first  island  to  be  deposited  on  the 
sidcvs  of  the  <'hannel,  the  i)rice  for  each  chiss  being  11  cents  i)er  cubic 
yard. 

AVOKK  Ol'  Tin«:  FISCAL  VKAK»  ENDING  .TVNK  30,  1804. 

The-4late  of  commencement  in  the  abov(»  mentioned  contract  was  July 
ir>,  lStK>,  hut  the  (Ired^ic  did  not  arrive  at  the  work  until  August  26, 
1S!>;>.  The  channel  was  lai<l  out  and  dredging  was  commenced  on 
August  .'>0,  1803,  at  the  first  island  above  the  railroad  bridge  on  that  part 
of  tlie  channel  which  was  to  have  the  dredged  material  depositetl  in 
embankment  on  both  si<les  of  the  sanu».  Tpon  trial  it  was  found  that 
the  dredge  sent  by  the  contractor  could  not  deposit  the  material  far 
enough  from  the  side  of  the  channel  to  conform  to  the  requirements  of 
the  specifications.  The  dredge  was  therefore  stopped  until  a  chute 
could  be  built  on  a  suitable  scow.  In  the  nu'antime  a  cut  was  dredged 
from  the  channel  to  thcs  dumping  ground  lor  scow  work,  wiiich  was  on 
the  right  side  of  the  creek  Just  above*  the  southwest  end  of  the  railroad 
bridge.     This  work  lasted  from  September  4  to  {September  11, 1893. 
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On  September  15, 1893,  dredging  was  resumed,  the  cliute  which  had 
been  built  being  used  to  deposit  the  material  at  the  required  distance 
from  the  side  of  the  channel. 

On  September  29,  1893,  the  section  of  channel  between  the  railroad 
bridge  and  the  first  island  above  was  commenced.  The  material  from 
this  section  was  removed  in  scows  and  deposited  on  the  above-men- 
tioned dumping  ground.  This  lower  section  of  the  channel  was  com- 
pleted on  October  18,  1893,  and  work  on  the  upper  section  was  resumed 
October  21, 1893.  Favorable  progress  was  made  and  the  work  under 
the  contract  was  completed  November  24, 1893.  Under  this  contract 
1,570  linear  feet  of  channel  from  the  railroad  bridge  to  the  first  island 
above  were  dredged  to  the  full  dimensions  of  80  feet  in  width  and  0 
feet  in  depth,  the  material  being  removed  in  scows,  and  2,253  linear  feet 
of  channel  above  the  first  island  were  dredged  to  the  sam«  dimensions, 
the  material  being  deposited  on  the  sides  of  the  channel.  The  amounts 
of  dredging  were  as  follows: 

Cubic  yards. 

Komovetl  in  scows 8, 160 

Deposited  on  tlie  sides  of  the  channel 20, 394 

Total 28,554 

FUTURE   OPERATIONS. 

The  work  remaining  to  be  done  under  the  present  project  is  the  com- 
pletion of  the  channel  above  the  railroad  bridge.  Eecent  and  more 
detailed  surveys  show  the  amounts  of  dredging  to  be  less  than  origi- 
nally estimated,  while  lower  prices  have  been  obtained  on  the  several 
contracts  than  were  assumed  in  the  project.  It  is  now  estimated  that 
the  present  project  can  be  completed  for  $10,000. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made  for  the  new  work: 

September  19,  1890 $10,000 

July  13, 1892 5,000 

Total 15,000 

Aqaia  Creek  is  in  the  collection  district  of  Alexandria,  which  is  the  nearest  port 
of  entry.     The  nearest  light-house  is  at  Maryland  Point,  Maryland. 

Money  statement, 

Jnly  1, 1893,  balanco  unexpended $4, 985. 75 

Jane  30,  1894,  amount  ex])euded  during  fiscal  year 3, 550. 98 

July  1,  1894,  balance  unexpended 1, 431.  77 

{Amount  (estimated)  required  for  completion  of  existing  project 25,  000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30^  1896    15,  000. 00 
Sntmiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


Repeated  efforts  have  been  made  to  obtain  commercial  statistics  for  this  work, 
but  it  has  been  impossible  to  procure  them. 
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J  5. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

Nomiiii  Creek  is  an  important  tributary  of  the  Potomac  River,  which 
it  enters  about  82  miles  below  Washington,  D.  O.  At  the  date  of  the 
survey  preliminary  to  the  inception  of  the  improvement  (1872)  its 
navigation  was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its 
mouth,  over  which  but  3  feet  could  be  carried  at  low  tide.  The 
dangers  and  difficulties  in  passing  the  bar  were  still  further  increased 
by  strong  cross  tidal  currents  just  inside  the  mouth  at  White  Point. 
After  passing  the  bar  a  wide  and  navigable  stream  is  found,  in  which 
8  feet  can  be  carried  for  about  4  miles  to  Nomini  Ferry,  while  5  feet  can 
be  carried  for  about  6  miles  above  the  mouth. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  adopted  in  1873,  provided  for  dredging  a  chan- 
nel through  the  bar  100  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
slopes  of  2  to  1,  at  an  estimated  cost  of  $20,000.  The  project  was 
amended  in  1879  by  increasing  the  width  to  150  feet,  in  order  to  meet 
the  demands  of  increased  trade.  In  1885  the  project  wa«  again  modi- 
fied so  as  to  provide  for  a  channel  200  feet  wide  and  9  feet  deep,  and 
also  for  dredging  a  training  channel  and  the  construction  of  training 
dikes.  The  total  cost  of  this  amended  project  was  placed  at  $02,5^)0. 
In  1888  this  estimate  was  increased  to  $72,500,  the  channel  having 
deteriorated  during  the  suspension  of  work  from  1883  to  1889.  Owing 
to  the  position  of  the  channel,  exj)osed  to  north  and  northwest  winds 
and  to  cross  tidal  currents,  it  is  difficult  to  secure  any  permanent  or 
satisfactory  results.  The  deterioration  of  the  channel  outside  White 
Point  is  believed  to  be  largely  dne  to  material  stirred  up  by  northwest 
winds  and  carried  into  the  channel  by  the  ebb  and  flood  currents  of 
Currioman  Bay.  In  order  to  maintain  the  channel  and  prevent  this 
injurious  action  the  project  was  modified  in  1890  as  follows :  (1)  The 
dredged  channel  to  be  9  feet  deep  and  160  feet  wide,  this  width  being 
sufficient  for  navigation  and  more  likely  to  hold  its  depth.  (2)  Two 
jetties  to  be  constructc^d,  one  from  White  Point  on  the  east  and  one 
from  Cedar  Island  on  the  west  of  the  dredged  channel,  to  extend  out 
into  Nomini  Bay  parallel  to  the  channel.  (3)  Dikes  to  be  built  inside 
White  Point  to  check  the  cross  currents,  but  the  training  channel  to  be 
omitted.  It  was  estimated  that  this  modified  project  could  be  com- 
pleted at  a  total  cost  of  $72,500,  which  was  the  amount  of  the  revised 
estimate  of  1888  for  a  200-foot  channel. 

WORK    DONE   AND   RESULTS   OBTAINED. 

From  March  .'^187.'^,to  August  2, 1882,  seven  ai)])ropriationsweremadey 
ranging  from  $2,000  to  $10,000,  and  aggregating  $;J2,5(M).  These  appro- 
priations werea])pliod  to  dredging  a  channel  tlinmgh  the  bar,  which  at 
the  close  of  work  in  18S;^  was  100  feet  wide,  0  feet  deep,  and  4,4<K)  leet 
long.  Operations  were  then  suspended  until  1889,  when  an  a]>propri- 
ation  of  $5,000,  made  August  11,  1888,  was  ex])ended  in  widening  and 
deei)ening  the  channel  outside  White  Point,  which  had  partly  filled  in 
during  the  cessation  of  Avork. 

The  river  and  harbor  a(»t  of  September  10,  1890,  appropriated  $5,000 
for  continuing  the  improvement.    Under  this  appropriation  di'edging  by 
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contract,  in  accordance  with  the  modified  project,  was  commenced  April 
30,  1891,  and  completed  June  19,  1891.  Ten  thousand  nine  hundred 
and  twenty-seven  cubic  yards  of  material  were  removed  from  the  chan- 
nel at  and  outside  White  Point,  the  depth  made  being  9  feet  at  low 
tide  and  the  width  150  feet  outside  White  Pohit  and  130*feet  directly 
at  White  Point.  The  dredged  material  was  removed  in  scows  and 
deposited  in  Nomini  Bay  near  Kingcopsico  Point.  The  dike  across  the 
channel  to  Bushfield  Bay,  inside  White  Point,  was  built  of  riprap  stone, 
406  cubic  yards  having  been  purchased  for  this  purpose. 

In  the  river  and  harbor  act  of  July  13,  1892,  an  appropriation  of 
$10,000  was  made  for  continuing  the  improvement.  Under  date  of 
August  8,  1892,  proposals  were  invited  for  oyster  shells  and  riprap 
stone  and  for  constructing  the  jetty  on  the  east  side  of  the  channel 
outside  White  Point,  and  a  contract  for  the  same  entered  into  with 
George  W.  Gray,  of  Georgetown,  D.  C,  October  14, 1892,  the  work  to 
be  completed  December  30,  1892. 

The  contractor  commenced  the  excavation  of  the  trench  for  the  shore 
end  of  the  jetty  at  White  Point  on  December  10,  1892,  but  some  mate- 
rial had  been  delivered  at  the  site  of  the  work  before  that  date.  Soon 
after  this  the  Potomac  was  closed  by  ice,  and  operations  remained  sus- 
pended until  February  20,  1893,  when  a  barge  load  of  stone  arrived  at 
the  work  and  unloading  was  commenced.  During  the  winter  the  trench 
had  filled  with  sand,  and  it  was  therefore  re-excavated.  The  actual 
constiuction  of  the  dike  was  commenced  April  3,  1893.  The  dike  con- 
sists of  a  hearting  of  oyster  shells,  covered  with  riprap  stone  to  the 
depth  of  18  inches.  The  top  of  the  jetty  is  at  high  tide  and  is  6  feet 
in  width.  The  side  slopes  have  an  inclination  of  H  to  1.  Three-fourths 
of  the  riprap  stone  weigh  from  400  to  1,000  pounds  each,  and  one-fourth 
from  100  to  400  pounds  each. 

On  June  30,  1893,  the  construction  of  the  jetty  was  in  progress,  the 
length  completed  being  200  linear  feet,  the  time  of  completion  having 
been  extended  from  December  30,  1892,  to  July  15,  1893. 

WORK   OF   THE   FISCAL   YEAR  ENDING   JUNE  30,   1894. 

The  construction  of  the  jetty  was  continued  in  a  slow  and  unsatisfac- 
tory manner.  In  July,  1893,  the  work  was  not  vigorously  prosecuted 
and  there  appeared  to  be  a  lack  of  capital  and  of  proper  management. 
On  July  7, 1893,  a  second  extension  of  the  time  for  the  completion  of  the 
contract  was  granted  to  October  15, 1893.  During  July,  1893, 143  linear 
feet  of  jetty  were  built,  making  a  total  of  343  linear  feet.  On  July  27, 
1893,  the  contractor  suspended  work  and  on  August  19,  1893,  removed 
his  plant.  Up  to  this  time  W.  H.  Sullivan  had  been  associated  with 
the  contractor  and  had  furnished  capital  and  plant  for  carrying  on  the 
same.  He  now  withdrew  from  the  work  entirely  and  the  bondsmen, 
The  Fidelity  and  Deposit  Company  of  Maryland  proceeded  (after  some 
delay)  ^v^tll  the  work. 

Active  operations  on  the  jetty  were  resumed  October  27, 1893.  The 
time  of  completion  was  extended  to  October  31,  1894.  Slow  progress 
was  made  with  the  work,  due  partly  to  unfavorable  weather,  bnt  chiefly 
to  the  bad  condition  of  the  plant  and  the  poor  management  of  the  con- 
tractor wlio  remained  in  charge  of  the  work  for  the  bondsmen.  Oper- 
ations proceeded  in  th^  same  slow  and  unsatisfac^tory  manner  until 
December  14,  1893,  when  the  work  was  brought  to  a  close  for  the  sea- 
son. The  contractor  was  required  to  place  riprap  on  the  outer  end 
slope  of  the  jetty  to  prevent  the  oyster  shells  from  being  washed  out 
by  the  storms  of  winter  and  also  to  remove  his  dilapidated  scow  and 
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plant  from  the  jetty  lest  tbey  sbould  be  <»arrieil  into  the  dredged 'clian> 
nel  by  storms.    At  this  date  4(>5  linear  feet  of  jetty  had  been  comple- 
ted out  of  a  total  of  S90  linear  feet  to  bo  bnilt  under  the  contract. 
No  further  work  was  done  during  the  year. 

FUTURE   OPERATIONS. 

The  work  remaining  to  be  done  under  the  i)rojeet  is  the  completion 
of  the  jetties  and  the  continuation  of  the  dredging  to  loO  feet  width 
througli  the  remainder  of  the  bar.  The  total  amount  needed  to  com- 
plete the  work  is  $20,000,  and  this  can  be  profitably  expended  in  one 
year. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 


Miiy3, 1873 $10,000 

Juno  L>3,  1874 6,  000 

March  3, 1875 5,  000 

March  5, 1879 2,500  :  Jnlyl3,1802. 10,000 

Juno  U,  1880 5,  (KX) 


Angust2.  1882 $2,000 

An«ustll,  1888 5,000 

Septenihor  ID,  1890 5, 000 


March  3, 1881 2,  (MX) 


Total 52,500 


Tho  work  is  in  tho  collection  district  of  Tappahannock,  which  is  the  uearcst  port 
of  cntr}-.    Tho  noarast  light-honso  is  that  at  Blackistonc  Island. 

Money  statement, 

July  ] ,  1893,  balance  unoxpcufled $8, 622. 89 

Juno  30,  1894,  amount  expended  dnrin<^  fiscal  ye;ir 2,366.95 

July  1,  1894,  balance  unexpended 6,  ^.  94 

July  ],  1894,  amount  covered  by  unc(mii>leted  contracts 5, 978. 00 

July  1,  1891,  balance  available 277. 94 


r  Amount  (estimated)  reciuired  for  completion  of  existing  project 20,000.00 

)  ^Vmountthat  can  bo  profitably  expended  in  iiscal  year  endin«5  June  30,1896    20,000.00 
\  Submitted  in  compliance  with  re«iuirement.'*  of  sections  2  of  river  and 
I      harbor  acts  of  1800  and  1867  ami  of  sundry  civil  act  of  March  3,  1893. 


COMMEIICIAL   STATISTICS. 

Tonna're  for  calendar  year —  Tana. 

1889 : 13,542 

18jm 15,S26 

1891 62,300 

IS92 •21,000 

1893 17,658 

No  new  lines  of  trans])ortation  were  establislnid  in  1893.     It  is  report4»d  that  tho 
improvement  has  cheajx'iied  freight  rates  about  25  per  cent. 


J  6. 

IMPK<>VKMKXT  OF  LOWER  MACIIODOC  CKKKK,  VIU(iIMA. 

OIIIGIXAL    rONDlTION. 

Lo\v(M-  Macliodocr  Cr(*ek  is  a  tidal  estuary  of  tlie  Potomac  lliver, 
which  it  enters  on  tlit^  ri*2:ht  about  «S5  miles  below  Washinjcton,  1).  O. 
It  is  the  iK^xt  stream  below  Nomini  Creek  and  its  mouth  is  just  above 


*lhis  calculation  is  for  H.'iilin^  vessels  only.     The  steamers  carry  the  ^reat  bulk 
of  grain  and  general  niercliandit><*. 
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Ooles  Point.  The  creek  lies  within  Westmoreland  County,  V^si.,  and 
has  a  navigable  length  of  about  4  miles.  The  width  between  banks  at 
the  mouth  is  1  mile,  and  between  the  12-foot  contours  the  channel 
width  exceeds  .^,000  feet.  The  lower  part  of  the  creek  for  a  distance  of 
li  miles  above  the  mouth  is  from  three-fourths  of  a  mile  to  1  mile  in 
width,  with  a  navigable  depth  of  13  feet,  affording  a  safe  harbor  dur- 
ing northeast  to  southeast  storms. 

At  the  ''Narrows,"  2  miles  above  the  mouth,  the  stream  suddenly 
contracts  to  a  width  of  650  feet  and  the  channel  is  obstructed  by  a  sand 
bar  over  which  but  4  feet  can  bo  carried  at  low  tide.  This  bar  consti- 
tutes the  principal  obstruction  to  navigation. 

On  the  right  there  is  a  projecting  spit  of  sand  about  2,000  feet  in 
length,  called  ''Narrows  Beach,"  which  makes  out  from  the  right  bank, 
extending  nearly  across  the  creek  and  along  the  entire  length  of  the 
bar  and  obstructing  and  deflecting  the  natural  How  of  the  tidal  cur- 
rents. A  shoal  also  extends  out  from  Plumb  Point,  on  the  left  bank  of 
the  creek,  just  below.  The  bar  proper,  lying  between  these  proje<5ting 
I)oints,  has  a  niling  depth  of  4.3  fe^t,  the  best  water  being  on  the 
extreme  r'ght  near  Narrows  Beach.  This  is  the  channel  used  by 
vessels  and  it  is  quite  tortuous  and  difficult  to  navigate.  The  distance 
between  the  G-foot  contours  is  220  feet  and  between  the  8-foot  contours 
about  1,0<K)  feet.  In  the  center  of  the  stream  the  bar  is  (piite  shoal, 
having  a  depth  of  but  little  more  than  1  foot,  while  on  the  left  the  ebb 
tide  has  cut  a  channel  nearly  0  feet  deep  well  below  Plumb  Point. 
Boiings  taken  at  the  bar  show  it  to  be  composed  chiefly  of  sand,  with 
some  admixtnre  of  mud,  clay,  and  shells. 

After  passing  Narrows  Bar  a  depth  of  from  10  to  14  ffeet  is  found  in 
tlie  channel,  gradually  shoaling  to  about  0  feet  near  Cupelo  Point,  3 
miles  above  the  mouth,  and  thence  to  about  6  feet  at  Drum  Bay,  the 
head  of  navigation,  4  miles  above  the  mouth.  Above  the  Narrows  the 
bottom  is  (|uite  soft,  and  the  stream  could  be  navigated  by  vessels 
drawing  a  foot  more  than  the  depths  above  mentioned. 

PLAN    OF    IMPROVEMENT. 

The  project  for  the  improvement  adopted  November  21),  1802,  pro- 
vides for  dredging  a  channel  150  feet  wide  an<l  0  feet  deep  at  low  tide 
through  the  bar  at  the  Narrows  at  an  estimated  cost  of  $15,000. 

WORK    DONE   AND    RESULTS   OBTAINED. 

The  first  appropriation  for  this  work  was  made  in  the  river  and  har- 
bor act  of  July  13, 1802,  the  amount  being  §3,000.  As  no  detailed  sur- 
vey of  Narrows  Bar  had  ever  been  made,  it  was  necessary  to  make 
such  a  survey  before  a  project  and  estimate  for  the  improvement  could 
be  prepared.  This  survey  was  made  in  August,  1802.  The  report  of 
the  survey,  with  map,  estimates,  and  a  project  for  the  imi)rov<»ment, 
were  submitted  November  22, 1892.  The  small  api)ropriation  of  $.5,000, 
made  July  L>,  1802,  was  not  sufficient  for  dredging  more  than  a  narrow 
channel  through  the  bar,  estimated  at  30  feet  in  width,  to  the  full  depth 
of  0  feet.  Such  a  narrow  channel  as  this  would  be  of  little  benefit  so 
far  as  steamboat  navigation  is  concerned  and  would  probably  shoal 
before  another  appropriation  was  mad<?.  In  order,  however,  to  aftbrd 
the  relief  asked  by  the  citizens  of  this  locality,  the  project  provided  for 
the  application  of  the  available  funds  to  a  channel  0  i'ect  deep  and  100 
or  more  iii  width  for  temporary  use  until  Congress  should  make  further 
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appropriations.  Proi>osals  for  dredging  such  a  channel  were  invited 
by  public  advertisement  and  the  contract  awarded  to  the  lowest  bid- 
der, Fred.  L.  Soniers,  of  Philadelphia,  at  21  cents  per  cubic  yard. 

Dredging  at  Narrows  Bar  was  commenced  June  (>,  1893,  and  at  the 
close  of  the  fiscal  year  ending  June  30,  1893,  was  still  in  progress. 

WORK    OF   THE    FISCAL    YEAR    ENDING   JUNE   30,    1894. 

Dredging  operations  at  Narrows  Bar  under  the  above-mentioned 
contract  were  continued  until  it  was  completed  on  August  24, 1893,  the 
time  for  the  completion  of  the  contract  having  been  extended  to  August 
30, 1S93.  The  channel  as  dredged  is  G  feet  deep  at  low  tide,  150  feet 
wide,  and  750  feet  m  length.  The  total  amount  of  material  dredged 
and  deposited  on  the  dumping  ground  behind  Narrows  Beach  was 
11,691  cubic  yards. 

FUTURE   OPERATIONS. 

For  the  compk>tion  of  tlie  work  under  the  project  there  will  remain 
the  additional  dredging  required  to  secure  a  channel  150  feet  wide  and 
9  feet  deep  through  Narrows  Bar,  the  estimated  cost  being  $12,000. 

APPROPRIATION. 

The  following  appropriation  has  been  made: 

July  13,  1S1)2 $3,000 

The  work  is  u\  the  culloction  diHtrict  of  Tappaliuuiiock,  wliicli  is  the  nearest  port 
of  entry.     The  nrarost  light-bouse  is  that  at  Hlackistone  Islaud. 

Money  statement, 

,1  uly  1 .  1H93,  balance  unexpended $2, 772. 35 

June  30,  1S»M,  amount  t^xpended  during  rtscal  year 2,635.74 

July  1,  ISiU,  balance  unexpended 136.61 

{Amount  (estimated)  re^iuired  for  completion  of  existing  project 12,000.00 
Annmnttliat  ran  be  prolitably  expended  in  fiscal  year  ending  J  line  30, 1896    12,000.00 
Submitted  m  compliance  with  reiiuirements  of  8ection82  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS, 


lieveiptx  and  nhipmenttt. 


(rruin ... 

OVHtiTrt. 


l^IisrelliiiicoKH 


1802. 

1893. 

Tont. 

Tons. 

4:i5 

380 

375 

-8,000 

5U0 

200 

200 

450 

*  Tho  BtatisticH  forl8U3  wrro  furnished  bv  MrnsrH.  K.  P.  BjinieH.  Wilhaiii  M)i,vf».ancl  J.  E.  1{.  Crabbe. 
and  t)i<'(»yrtt(>rM  were  Htulcd  at  15!i,iiuu  liiiHiH-lM,  ^vhi(■ll  Ih  nearly  ::.'>  per  ceut  of  ull  the  oyBters  received 
in  th«'  city  of  WaHhingtoniliirinj;  tho  year  and  must  h"  an  oviTfstiniate. 

No  new  lines  of  trannportation  were  eatablislied  in  1893. 
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J  7. 
IMPROVEMENT  OF  PATUXENT  RIVER,  MARYLAND. 

ORIGINAL   CONDITION. 

The  Patuxent  Kiver  is  navigable  from  its  mouth  at  Drum  Point,  on 
the  Chesapeake  Bay,  for  a  distance  of  about  46  miles,  as  far  as  Bristol, 
Md.  Vessels  drawing  from  10  to  12  feet  can  reach  Holland  Wharf, 
about  28  miles  above  the  mouth,  and  a  steamer  drawing  8.5  feet  when 
fully  loaded  runs  up  to  Bristol. 

Prior  to  the  commencement  of  the  improvement  the  navigation  of  the 
upper  i)art  of  the  river  was  obstructed  by  two  bars,  (1)  Swann  Point 
Bar,  about  43  miles  above  the  mouth,  with  a  ruling  depth  of  7.8  feet, 
and  (2)  Bristol  Bar,  at  Bristol,  with  a  least  depth  off  the  steamboat 
wharf  of  7.(>  feet,  and  4.2  off  the  county  wharf.  Two  other  bars  below, 
viz,  Pope  Shoal,  about  24  miles  above  the  mouth,  and  Warren  Reach 
Bar,  about  34  miles  above  the  mouth,  were  mentioned  in  the  report  of 
the  preliminary  examination  as  worthy  of  survey,  but  they  appear  to 
offer  no  obstruction  to  the  present  standard  of  navigation. 

PLAN   OF   IMPROVEMENT. 

The  original  project  proposed  a  cut  of  2(K)  feet  wide  and  from  12  to  13 
feet  deep  through  these  bars,  so  as  to  secure  a  permanent  channel 
about  1(K)  feet  wide  and  12  feet  deep  at  low  tide,  at  an  estimated  cost 
of  $80,000.  Under  this  project  a  channel  120  feet  wide  and  12  feet 
deep  was  dredged  at  Bristol  Bar.  U|)on  examination  of  the  river  in 
1890  it  appean^d  that  a  channel  about  100  feet  wide  and  9  feet  deep  at 
Swann  Point  Bar  would  afford  all  the  facilities  that  the  existing  or 
immediately  prospective  demands  of  commerce  would  require.  The 
steamer  navigating  the  upper  part  of  the  river  draws,  as  stated,  but  8.5 
feet  when  fully  loaded,  but  is  as  a  matter  of  fact  never  fully  loaded 
when  i)assing  this  l)ar.  So  far  as  could  be  learned  few  sailing  vessels 
go  as  high  u])  as  Bristol,  and  none  drawing  as  much  as  9  feet.  The 
project  was  therefore  modified  so  as  to  provide,  in  addition  to  the  chan- 
nel already  dredged  at  Bristol  Bar,  a  channel  at  Swann  Point  Bar 
about  100  feet  wide  and  9  feet  deep,  to  be  sup])lemented  by  works  of 
contraction  if  these  should  afterwards  be  found  necessary. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  first  appropriation  was  made  August  11,  1888,  amounting  to 
$5,000,  which  was  applied  to  dredging  by  contract  at  Bristol  Bar.  A 
channel  12  feet  deep,  120  feet  wide,  and  794  feet  long  was  dredged 
from  the  12 -foot  curve  at  the  lower  end  of  the  bar  to  a  point  ab(mt  250 
feet  above  the  steamboat  wharf.  The  amount  of  dredging  was  18,295 
cubic  yards,  and  the  channel  was  completed  January  2,  1890.  The 
niJiterial  was  inu<l. 

In  the  river  and  harbor  act  of  Sei)tember  19,  1890?  an  appropriation 
of  $6,000  was  made  for  this  improvement.  Under  this  approi)riation 
dredging  by  contrat  t  at  Swann  Point  Bar  was  commenced  April  9, 
lSt)l,  and  completed  June  4,  1891.  A  channel  9  feet  deep  and  132  feet 
wide  was  dredged  through  the  bar.  This  width  of  cutting  will  give  a 
bottom  width  of  fully  100  feet  when  the  sides  of  the  channel  have 
assumed  their  natural  slope.  The  total  amount  ot  dredging  was  19,525.7 
cubic  yards,  which  was  removed  in  scows.  The  dredged  channel  is 
about  2,250  feet  long. 
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A  survey  of  Swaun  Point  and  Bristol  bars  was  made  iu  June,  1804. 
The  channel  at  Swann  Point  Bar  was  found  to  have  a  depth  of  9  feet 
and  a  width  of  100  feet,  and  no  contracting  works  appear  to  bo  required. 
At  Bristol  Bar  the  available  channel  is  about  100  feet  wide,  with  a 
general  depth  of  10  feet  or  more,  except  on  the  northeasterly  side  and 
at  tiic  upper  end  where  shoaling  has  occurred.  About  8.J  fcHit  can  bo 
carried  t^o  the  steanilK)nt  wluirf. 

The  work  already  done  on  this  river  is  suflicient  for  its  present  irade 
and  navigation,  and  no  further  appropriations  are  roconunended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  niiule: 

August  11,  1888 $5,000 

September  11),  1890 6,000 

Total 11,000 

The  work  w  in  the  eollcctiou  tUstrii;t  of  Auiiiipolis.     The  iiearoHt  liglit-liooso  is  At 
Drum  Point,  Mil. 

Monet/  stateincnt, 

.July  1,  1893,  biilanco  uuexponded $9S^k  87 

.:  line  30,  1894,  amount  oxiMiuded  during  fiscal  year 473. 17 

J  Illy  1,  180 1,  balance  unexpt'iidod 382. 70 


COMMKIJCIAL   STATISTICS. 

Uvccipi»  and  shipmvntH  for  calendar  year  ISOJ. 

Tons. 

Coal 1,200 

Lumber 400 

Jobarc(» 1,200 

^liscellaneous 3, 960 


Total 6,760 

Arrival  and  departure  o/resHch. 


NiiiuImt.  !      Tons.  * 

^  ti'jiin.  ilrawiii;:  10  U-v\  or  nioro '  00  !    300  fo  000 

i:\\\,  drawing  loss  tljan  10  tVt-t I  20  j      40  to  lUO 


No  new  lines  of  tn5nsi)ortation  were  establislied  in  1893. 


J8- 

IMPKOVKMKNT  OF  RAPI'AIIANXOCK  KIVKR,  VllJCJIXlA. 

DESCUIPTION. 

The  IvJippaliannock  liiver  is  navigable  I'roni  its  month  in  Chesapeake 
Bay  to  Frederi<ksbnr<r,  Va.,  a  distance  of  10(J  nnles.  The  lower  part 
of  the  river  hns  the  character  of  a  tidal  estnary,  the  width  varying 
from  1  to  3.5  miles.  Tlie  rnlinjr  depth  jit  the  mouth  fs  5  fathoms,  and 
this  depth  holds  to  Jones  Point,  28  miles  above,  while  17  feet  can  be' 
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carried  to  witbin  1  mile  of  Tappahannock,  which  is  41  miles  from  the 
mouth.  Above  Tappahannock  the  river  has  a  tortuous  course,  and 
above  Port  Royal,  20  miles  from  Fredericksburg,  it  flows  between  high 
banks.  The  width  at  Fredericksburg  is  about  350  feet,  gradually 
increasing  to  al)out  1,500  feet  at  Port  Koyal.  In  1871,  prior  to  the  incep- 
tion of  the  improvement,  6  feet  could  be  carried  within  a  mile  of  Fred- 
ericksburg, and  thence  4  feet  to  the  town. 

Tlie  Kappaliannock  River  drains  a  large  area  of  agricultural  country 
and  is  subject  to  freshets.  The  highest  known  freshet  oc^curred  in  June, 
1880,  wlicn  the  river  rose  to  32.8  feet  above  low  tide  at  Fredericksburg. 
The  freshet  slope  falls  below  Fredericksburg  as  the  river  widens. 
Freshets  arc  but  little  felt  at  Port  Royal,  and  not  at  all  at  Tappahah- 
n(k;k.  They  bring  down  large  quantities  of  sediment,  and  are  the 
chief  lactors  in  bar  formation.  Tides  range  from  2.5  feet  at  the  mouth 
to  3,4  feet  at  Fredericksburg. 

ORIGINAL   CONDITION. 

The  obstructions  to  navigation  lie  between  Tappahannock  and  Fred- 
ericksburg, (>5  miles.    The  original  condition  of  the  bars  was  as  follows: 

N€tylor  Holc^  44  miles  above  the  mouth.  A  detailed  survey  of  the 
bar  made  in  1885  showed  the  least  depth  to  be  10.7  feet.  The  length 
of  the  bar  between  the  15  foot  curves  was  11,000  feet.  Borings  showed 
sand,  mud,  and  gravel. 

Nanzatico  Reach,  72  miles  above  the  mouth  and  4  miles  below  Port 
Royal.  The  ruling  depth  on  the  bar  is  10.1  feet  (survey  of  1885), 
although  in  the  track  which  can  be  conveniently  followed  by  steamers 
the  depth  is  8.3  feet.  The  length  of  the  bar  between  the  15-foot  curves 
is  5,540  feet.     The  bar  is  composed  for  the  most  part  of  soft  mud. 

Farhyvale  Bar,  04  miles  above  the  mcmth,  and  12  miles  below  Fred- 
ericksburg. In  1881,  before  improvement,  0  feet  could  be  carried  over 
this  bar,  although  the  depth  on  the  best  course  was  8.3  feet.  The  bar 
was  composed  of  sand,  mud,  and  gravel,  and  was  about  200  feet  long 
between  the  10- foot  curves. 

Castle  Fcrrij  Bar,  08  miles  above  the  mouth,  and  8  miles  below  Fred- 
ericksburg. The  least  depth  in  187G,  before  improvement,  was  8.4  feet, 
and  the  length  between  the  10-foot  curves,  1,400  feet.  The  bar  is  com- 
posed of  sand  and  mud. 

Spottsicood  Bar,  102  miles  above  the  mouth,  4  miles  below  Fred- 
ericksburg. In  1871  this  bar  was  5,400  feet  long,  with  a  least  depth 
of  6  feet  at  the  *'cross  over,"  where  there  were  three  wrecks  sunk  during 
the  late  war.  Before  improvement  this  was  the  most  troublesome  bar 
on  the  river  below  Fredericksburg  Bar,  and  steamers  often  grounded 
here. 

Pratt  Reach  Bar,  103  miles  above  the  mouth  and  3  miles  below  Fred- 
ericksburg. The  ruling  depth  before  improvement  was  8.1  feet  and  the 
length  between  the  10  foot  curves  about  1,000  feet.  The  bar  is  formed 
of  sand  and  mud. 

Bernard  Bar,  104  miles  above  the  mouth  and  2  miles  below  Freder- 
icksburg. The  ruling  depth  before  imj)rovement  was  0.1  feet,  and  the 
length  between  the  10  foot  curves  about  400  feet.  The  material  is  sand 
and  gravel. 

Pollock  Bar,  105  miles  above  the  mouth  of  the  river  and  1  mile  below 
Fredericksburg.  Tlie  bar  was  about  700  feet  long  in  1882,  before  its 
improvement  was  commenced,  and  the  ruling  depth  7  feet.  At  the 
head  of  the  bar  and  near  the  right  bank  there  was  a  ledge  of  rock  on 
which  the  depth  was  from  6  to  7  feet. 
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FredericTcshurg  Bar. — This  bar  commences  1  mile  below  the  raikoad 
oridge  at  Fredericksburg  and  extends  up  to  and  along  the  entire  wharf 
iVont  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  wa«  4  feet. 
The  bar  was  formed  and  is  constantly  renewed  by  deposits  of  sand 
brought  down  by  the  recuning  freshets.  In  1871  six  wrecks  obstructed 
j\iQ  channel  over  this  bar. 

The  navigation  of  the  Eappahannock  is  sometimes  obstructed  by 
Irees  and  snags  carried  into  the  river  by  freshets. 

PLAN   OF   IMPROVEMENT. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 

eet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 

roin  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 

'Channel  to  be  removed.    The  first  estimate  of  the  cost  of  this  improve- 

nent  was  $83,700.    In  1870  the  project  was  amended  so  as  to  provide 

t'ordredging  a  channel  100  feet  wide  and  10  feet  deep  through  the  bars 

between  Fredericksburg  and  Port  Koyal  and  one  200  feet  wide  and  15 

feet  deep  between  Port  Koyal  and  Tappahannock  foi'  a  larger  class  of 

vessels.    The  depths  secured  by  dredging  were  to  be  maintained  by  a 

-iystein  of  wing  dams  and  training  dikes.    The  total  estimated  cost  of 

the  revisexl  project  was  $381,500. 

WORK   DONE    AND    RESl^LTS   OBTAINED. 

The  first  api)ropriation  for  the  improvement  was  made  March  3, 1871, 
amounting  to  $15,000.  From  March  3,  1871,  to  June  30, 189(h  fourteen 
appropriations  have  been  made,  ranging  from  $5,000  to  $25,000,  and 
aggregating  $190,500.  These  appropriations  have  been  expended  in 
improving  the  seven  bars  between  Fredericksburg  and  Port  Eoyal  by 
dredging,  the  construction  of  dikes,  and  the  removal  of  wrecks  and 
snags. 

The  following  table  gives  the  results  of  the  improvement  at  each  of 
the  bars  at  the  date  of  the  latest  surveys : 


Depth  at 
Locality.  '  ^«^  ^**®^ 


Baling  chan- 
nel depth  at 
low  water  at 


hoioreiiu-  jateof  latoit 
provement.  *•«»■ 


I 


Burvey. 


Fro(l<'ri('k»bur«;  Bftr,  below  stoambont  wharf. 

Pull<u*k  Bar 

Bci'Danl  Bar 

Prntt  i;ar 

SpotthwofHl  IJar.  iipprr 

SimttswdiMl  Bar.  Iowmt 

CoHtl*'  Ferry  Bar 

Farley  vale  Bar 


Feet.       !         F*eL 

4  8.4  (189S) 

7. 3  0  (1890) 

8. 5  I  9  (1889) 

8.3  !  9  (1800) 

6      ;  9.4  (1898) 

6      I  8.8  (1808) 

8  9.5  (1800) 

8      1  0.5  (1800) 


Nothing  has  yet  been  done  toward  the  improvement  of  the  bars  at 
Nanzatico  Kea<li,  .{'i  miles  below  Fredericksburg,  and  at  Naylor  Hole, 
near  Tapi)alianii()(jk,  01  miles  below  Fredericksburg,  as  it  is  considered 
more  impoitaiit  to  tirst  complete  the  improvement  above. 

Uiuler  tlui  appropriatiou  of  $15,001)  made  in  the  river  and  harbor  act 
of  Sc])t(»mber  10,  1<S00,  th<»  dik(\s  at  Fredericksburg  l^ar,  Pollock  Bar, 
Bernar<l  liar,  8])ottswood  Bar,  and  (Castle  Ferry  Bar  were  repaired. 

A  combined  steam  snagging  and  pile-driving  plant  was  constructed 
(one-half  of  the  cost  being  charged  to  liappahannock  Eiver),  and 
18,028  cubic  yards  of  sand  dredged  at  Fredericksburg  Bar. 
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An  appropriation  of  $20,000  was  made  in  the  river  and  harbor  act 
of  July  13,  1892,  for  continuing  the  improvement.  As  the  dimensions 
of  the  channel  called  for  by  the  project  between  Port  Royal  and 
Fredericksburg  had  not  yet  been  attained,  operations  were  directed  to 
this  part  of  the  improvement.  Surveys  were  made  at  Spottswood  Bar 
and  Fredericksburg  Bar  during  August  and  September,  1892.  At 
Spottswood  Bar  an  increase  in  the  ruling  depth  was  found  to  have 
taken  place  at  the  lower  bar,  which  had  increased  from  8  feet  in  1890 
to  8.8  feet  in  1892. 

At  Fredericksburg  Bar,  while  a  slight  improvement  had  been  efifected 
by  the  dredging  of  1891,  the  greater  part  of  the  deposit  of  the  freshet 
of  1889  and  subsequent  freshets  remained  to  be  removed. 

Under  this  appropriation  14  snags  were  removed  between  Freder- 
icksburg and  Port  Royal,  and  Dikes  No.  7,  E  and  F,  at  Fi^dericksburg 
Bar  were  extended  by  hired  labor  and  the  use  of  the  new  pile-driving 
plant.  This  work  was  commenced  in  September,  1892  and  completed 
in  April,  1893,  operations  having  been  suspended  for  two  and  one- 
half  months  during  the  severe  winter  of  1892-'93,  when  ice  formed  on 
the  river  to  the  unusual  thickness  of  13  inches.  Seven  hundred  and 
eleven  feet  of  sheet  pile  dike  were  built,  the  dikes  being  intended 
especially  to  afford  storage  for  the  dredged  material. 

Surveys  made  at  Spottswood  and  Fredericksburg  bars  showed  that 
further  dredging  operations  at  Spottswood  could  be  deferred  for  a  time, 
but  that  at  Fredericksburg  dredging  would  be  required  to  restore  the 
standard  depth  of  10  feet.  As  soon  as  the  dikes  were  sufficiently 
advanced  preparations  for  the  dredging  were  made.  Specifications 
were  prepared  for  dredging  at  Fredericksburg  Bar,  and  bids  lor  this 
work  in  connection  with  that  at  Urbana  Creek  were  invited.  The  con- 
tract for  the  two  works  was  awarded  to  G.  K.  Baker,  of  Berkley,  Val, 
and  entered  into  March  27,  1893. 

Dredging  at  Fredericksburg  Bar  was  commenced  on  April  26,  1833, 
and  on  June  30,  1893,  was  still  in  progress. 

WORK   OF    THE   FISCAL    YEAR   ENDING   JUNE  30,  1894. 

Dredging  operations  at  Fredericksburg  Bar,  under  the  above-men- 
tioned contract  ol  G.  K.  Baker,  were  continued  during  July,  August, 
and  September,  1893.  While  favorable  progress  was  made  for  a  part 
of  the  time  the  dredges  used  by  the  contractor  were  very  ol<l  and  in  a 
dilapidated  condition,  so  that  frequent  breakages  and  cx)nsequent 
delays  for  repairs  resulted. 

An  unusually  high  freshet  occurred  on  September  14,  1893,  reaching 
a  maximum  height  of  21.2  feet.  The  freshet  washed  a  large  amount  of 
material  from  behind  the  dikes  and  caused  a  sho:iling  of  from  1  to  2  feet 
in  the  upi)er  i)art  of  the  dredged  channel.  The  dredging  was  practically 
completed  on  the  date  of  the  expiration  of  the  contract,  October  1, 
1893,  the  only  work  done  after  this  being  the  removal  of  luin[)s,  etc., 
found  on  the  final  examination. 

The  cliannel  was  dredged  to  the  full  width  of  100  feet  and  the  required 
depth  of  10  feet  at  low  tide  between  the  steamboat  wharf  and  Hazel 
Bun,  a  distance  of  2,500  feet.  Below  Hazel  Eun  to  Deep  Kun,  a  dis- 
tance of  2,200  feet,  the  channel  was  dredged  07  feet  wide  and  10  feet 
deep.  Below  Deep  Eun,  the  lower  end  of  the  bar  was  dredged  so  as 
to  widen  the  natural  channel  and  facilitate  the  passage  of  steamers 
around  the  sharp  turn  at  the  lower  end  of  Fredericksburg  Eeach.  The 
total  amount  of  dredging  paid  for  under  the  contract  was  39,669.7  cubic 
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yards.  The  available  ftiiids  were  insufficient  for  redretlging  tbe  part 
of  the  channel  which  shoaled  <luring  the  freshet  of  September  14, 1893. 

In  order  t4)  protect  the  sand  deposited  behind  the  dikes  during  fresh- 
ets and  prevent  it  from  being  ciirried  into  the  river,  brush  fences  wei'e 
built  behind  Dikes  No.  7,  E  and  F,  by  hired  labor.  This  work  was 
coininenced  November  3, 1893,  and  completed  December  12, 1803.  Five 
thousand  six  hundred  and  twenty -nine  linear  feet  of  fence  were  built  at 
a  cost  of  7.G  cents  per  linciir  foot. 

In  April,  1894,  2,737  willow  shoots  and  cuttings  were  planted  over 
the  filling  so  as  to  induce  a  growth  of  protecting  trees  and  together 
with  the  fences  to  facilitate  the  gradual  dei)osit  of  soil. 

FUTURE    OPERATIONS. 

I 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  two  bars  between  Port  Royal  and  Fredericksburg  and  the 
dredging  and  dike  construction  necessary  to  secure  and  maintain  a 
channel  10  feet  deep  and  100  feet  wide  through  the  seven  bars  between 
Fredericksburg  and  Fort  Royal.  zVs  each  freshet  brings  new  deposits 
of  sand  and  silt  into  the  river,  particularly  at  Fredericksburg  Bar,  the 
head  of  tide  water,  an  annual  appropriation  of  about  $7,500  will  be 
recpiired  for  its  maintenance. 

The  increase<l  expenditures  at  and  near  the  head  of  navigation  due 
to  this  cause  have  so  encroached  upon  the  general  estimate  for  the 
improvement  of  the  river  that  a  revision  and  increase  of  the  same  has 
become  necessary. 

APPROPRI ATK  »NS. 

Th(^  following  appropriations  have  been  made: 


Mnrcli  3,  1871 $15,000 

.hiijo  10,  1S72 15,  0<K) 

March  :i,  1S73 15,000 

.Jiiii(>L7,.  1871 7,000 

Marcli  :M875 5,000 

August  11,  187() 10,000 

.luiic  IS,  1.S78 13,500 

MarchlJ,  1879 10,000 

.'uuo  14,1880 L»5,000 

March  3,1881 15,000 


AiiffiiRt  2,1882 $17,000 

July  5, 1884 20,000 

August  5, 1886 20,000 

August  11, 1888  ($15,000,  of  which 

$3,000  was  for  Urbana) 12, 000 

September  19, 1890 15,000 

July  13, 1892 20,000 

Total 234,500 


The  work  is  iu  the  collection  district  of  Tappahaunock,  which  is  the  nearest  port 
nl'  eutry.     The  nearest  light-house  is  that  at  Blakistono  Island. 

Money  statement. 

•  'u\y  1, 1893,  balance  nncxpcnded $14,768.73 

.Im!io  30,  1894,  anioiint  exj>ended  during  liscal  year 11,403.41 

.iiiiv  1,  1891,  balance  unex])ended 3,365.32 

,!ii:\   1,  ISIM,  outstanding  liabilities '1,929.00 

J nly  1,  ISO  1,  balance  available 1, 436. 33 

= .J 

{Amount  (estimated)  ref]uirod  for  comidetion  of  existing  project 147,000.00 
Amount  that  can  b(^  ]>rolitably  expendtMl  m  tiscal  year  ending  Jnne  30, 189G    25, 000. 00 
Submitteil  in  eoni]»liance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  180t)  and  1867  and  of  sundry  civil  a«t  of  March  3, 1893. 


*  $1,910.97  lino  on  contract  with  George  E.  Ward,  dated  April  5, 
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COMMERCIAL   STATISTICS. 
TonnAgo  for—  '  Tons. 

1888 83,600 

1890 83,830 

1892 .: n26,333 

1893 *141,750 

No  new  lines  of  transportation  were  established  during  the  year  1893. 

The  freight  rates  are  greatly  affected  by  water  line  competition  and  it  is  reported 
that  the  tendency  to  increased  facilities  of  navigation  has  been  to  greatly  rcdace 
them. 


J  9. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 

ORIGINAL   CONDITION. 

Urbana  Creek  is  a  tributary  of  the  Rappahannock  River,  which  it 
enters  16  miles  above  the  mouth.  Navigation  was  obstructed  in  1874 
by  a  bar  outside  the  mouth,  over  which  but  G.5  feet  could  be  carried. 
In  1882,  after  the  improvement  had  been  commenced,  a  shoal  within 
the  creek  having  a  least  depth  of  7  feet,  and  near  the  town  of  Urbana, 
was  regarded  as  an  obstruction  to  steamboat  navigation. 

PLAN   OF    IMPROVEMENT. 

The  approved  project,  adopted  in  187^,  was  the  excavation  of  a 
channel  150  feet  wide  and  10  feet  deep  through  the  outer  bar,  at  an 
estimated  cost  of  $20,000.  The  project  was  modified  in  1883  so  aS  to 
include  dredging  a  channel  through  the  shoal  within  the  creek,  and  in 
1888  so  as  to  include  a  system  of  dikes  or  jetties  along  the  sand  spit 
at  the  moutli,  to  prevent  the  natural  channel  from  closing.  The  revised 
estimate  for  the  entire  project  was  $34,580. 

WORK    DONE    AND    RESULTS   OBTAINED. 

From  March  3,  1879,  to  August  11,  1888,  five  appropriations,  rang- 
ing from  $2,500  to  $5,000,  and  aggregating  $18,000,  were  made  and 
expended  in  dredging  channels  through  the  bar  outside  the  mouth, 
and  the  shoal  within  the  creek,  and  in  the  construction  of  dikes  and 
jetties  on  the  sand  spit.  From  1883  to  1880  work  was  suspended  for 
want  of  funds. 

In  1882  the  channel  through  the  outer  bar  had  been  dredged  to  a 
width  of  140  feet  and  a  depth  of  10  feet,  but  owing  to  the  action  of 
storms  and  the  cessation  of  work  tlie  width  had  diminished  to  90  feet. 
The  natural  channel  lias  been  widened  at  the  end  of  the  sand  spit  and 
at  the  turn  just  outside  the  spit.  A  channel  10  feet  deep  and  from  80 
to  170  feet  wide  has  been  dredged  at  the  shoal  inside  the  (rreek.  Two 
jetties  and  a  dike  have  been  built  on  the  sand  spit. 

Under  the  appropriation  of  $3,0(X),  made  September  19,  1890,  5,674 
cubic  yards  of  material  were  dredged  from  the  end  of  the  sand  spit 
and  the  width  of  the  natural  channel  at  this  point  increased  70  feet. 
The  depth  made  was  10  feet  at  low  tide.  An  appropriation  of  $3,000 
was  made  July  13,  1892.  A  survey  ol  the  channel  through  ilie  outer 
bar  made  in  November,  1892,  showed  that  shoaling  had  occurred,  so 
that  the  depth  ranged  from  8.5  to  9.5  leet,  while  the  vv^idth  was  about 
110  leet.     Proposals  for  deepening  and  widening  the  channel  and  lor 


*■  Furnished  by  Mr.  William  D.  Scott,  Fredericksburg,  Va. 
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dredging  at  Fredericksburg  Bar,  Eappahannock  River,  under  one  con- 
tract, were  invited  by  public  advertisement.  The  contract  was  awarded 
to  G.  K.  Baker,  of  Berkley,  Va.,  and  entered  into  March  27, 1893. 

Dredging  was  commenced  April  19,  1803.  The  plant  employed  by 
the  contractor  was  old  and  worn  out,  and  frequent  delays  occurred 
from  breakage  of  machinery  and  similar  causes.  Further  delay 
resulted  from  the  difficulty  of  procuring  fresh  water.  On  June  30, 
1893,  a  channel  10  feet  deep  and  120  feet  wide  was  nearly  completed 
through  the  outer  bar.    The  work  was  chiefly  redredging. 

WORK   OF   THE   FISCAL    YEAR   ENDING    JUNE   30,  1894. 

Dredging  operations  under  the  contract  of  G.  K.  Baker  were  con- 
tinued in  July,  1893,  and  a  channel  through  the  outer  bar  10  feet  deep 
and  120  feet  wide  was  completed  July  15,  1893.  Nineteen  thousand 
two  hundred  and  eighty-live  cubic  yards  of  material  were  removed 
and  deposited  in  deep  water  in  Rappahannock  River. 

FUTURE   OPERATIONS. 

For  the  completion  of  the  work  under  the  existing  project  there 
remains  the  further  dredging  of  the  channel  through  the  outer  bar 
and  the  shoal  within  the  creek  and  the  constructKm  of  jetties.  Owing 
to  the  exposed  position  of  the  outer  bar  it  will  be  difficult  to  maintain 
a  channel  through  it.  Past  experience  shows  that  without  protecting 
works  a  dredged  channel  must  eventually  shoal  from  the  action  of  the 
east  to  northeast  storms,  while  protecting  works  in  such  an  exposed 
locality  must  necessarily  be  expensive.  The  improvement  ma<le  has 
been  of  benefit  to  navigation  by  permitting  the  entrance  of  sailing 
vessels  to  the  creek,  while  one  of  the  steamers  of  the  Weems  Line  now 
enters  Urbana  Creek  through  the  channel  and  lands  directly  at  the 
town  instead  of  at  the  Urbana  wharf  on  the  Rappahannock,  1.5  miles 
from  the  towni.  The  appropriations  heretofore  made  for  this  work 
have  been  so  small  that  advantageous  contracts  could  not  be  made, 
while  the  continued  shoaHng  from  the  action  of  storms  on  the  outer 
channel  has  required  a  large  amount  of  redredging.  The  estimates 
for  this  imi)rovement  were  revised  in  1888  and  it  was  then  proposed  to 
build  a  brush  and  shell  jetty  at  the  outer  bar.  The  location  is  so 
exposed,  however,  that  it  is  believed  that  su(!li  a  construction  would 
soon  be  destroyed  by  storms  and  that  to  insure  a  permanent  improve- 
ment provision  must  be  made  for  a  jetty  of  shells  covered  with  heavy 
rii)rap  stone.  In  view  of  the  above  considerations  a  revision  of  the 
estimate  has  become  necessary. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

March  3,  1879 $S,000 

Juno  14, 1880 2,600 

March  8,  1881 4,000 

August  2,  1SS2 4,000 

Au^iiHt  11,  1888  (included  in  an  appropriation  of  $15,000  for  Ktappahannock 

Hiver) 3,000 

September  19,  1890 3,000 

July  13,  1892 3,000 

Total 24,500 

Urbana  is  a  port  of  entry  in  the  collection  district  of  Tappahannock.     The  neareBt 
light-house  18  that  at  Bowler  Kock. 
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Motley  statement. 

July  1,  1893,  balance  unexpended $2,293.52 

June  30,  1894,  amount  expended  during  fiscal  year 2, 277. 83 

July  1,  1894,  balance  unexpended 15. 89 

Amount  (estimated)  required  for  completion  of  existing  project 10, 080. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  10, 080. 00 
Submitted  in  conii)liance  with  requirements  of  sections  2  of  river  Jind 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMKRCIAL   STATISTICS. 

Tonnage  for  calender  year —  Tons. 

1H90 5,350 

1891: 

Reported  by  Mr.  F.  A.  Bristow  as 19,500 

Keportedby  Mr.  J.  D.  Gressit  as 22,100 

1892 20,095 

1893: 

Reported  by  Mr.  F.  A.  Bristow  as 55,885 

Reported  by  Mr.  J.  D.  Uressitnis 61,290 

A  new  steamer  lino  from  Baltimore,  Md.,  making  two  trips  per  week  was  estab- 
lished during  the  year. 

It  is  reported  that  the  work  done  thus  far  has  cheapened  freight  rates  and  per- 
mitted the  use  of  larger  vessels. 


J    lO. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

ORIGINAL    CONDITION. 

The  York  Kiver  is  formed  by  the  union  of  the  Mattaponi  and  Pamun- 
key  rivers  at  West  Point,  Va.,  is  41  miles  in  length,  and  empties  into 
Chesapeake  Bay  about  16  miles  above  Old  Point.  Entering  the  river 
24  feet  can  be  carried  for  32  miles  up  to  Potopotank  Bar,  9  miles  below 
West  Point.  In  1880  the  ruling  depth  on  this  bar  was  18.5  feet,  and 
its  length  between  the  20-foot  curves  was  2,200  feet.  The  next  obstruc- 
tion to  navigation  is  West  Point  Bar,  which  commences  about  2  miles 
below  West  Point  and  extends  up  to  West  Point,  with  a  ruling  depth 
of  15.5  feet.  West  Point  is  the  shipping  point  of  the  Richmond  and 
West  Point  Terminal  Railroad  system.  The  wharves  from  which  ship- 
ments are  made  are  built  within  the  mouth  of  Pamunkey  River,  and 
further  obstruction  to  navigation  was  found  in  shoal  water  in  front  of 
these  wharves. 

PLAN   OF   IMPROVEMENT. 

The  original  project  adopted  in  1880  proposed  the  dredging  of  a  chan- 
nel 22  feet  deep  and  200  feet  wide  through  the  bars  at  Potopotank  and 
West  Point,  with  an  increased  width  at  the  wharves  at  West  Point. 
In  1884,  on  account  of  the  increased  trade,  the  project  was  modified 
by  increasing  the  width  of  the  proposed  channel  to  400  feet,  at  a  totel 
estimated  cost  of  $250,000.  In  1887  the  project  was  again  amended  to 
include  the  construction  of  a  dike  along  the  right  bank  of  the  river  at 
West  Point  Bar,  in  order  to  prevent  the  deposit  of  silt  in  the  dredged 
channel.  The  estimated  cost  of  this  dike  was  $52,800,  making  the  total 
estimated  cost  of  the  improvement  $308,800. 

ENG  94 61 
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AVOKK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  six  appropriations,  ranging 
from  810,000  to  $30,000,  and  aggregating  8128,750,  were  made  for  tliis 
im])rovemeiit. 

ITp  to  June  30,  181)0,  tlic  following  work  had  been  done:  A  channel 
105  feet  wide  and  22  feet  deep  was  dredged  in  1880-'81  through  Poto- 
potank  Bar,  58,809  cubic  yards  of  material  having  been  dredged,  at  15 
cents  per  cubic  yard.  This  channel  in  January,  1800,  had  a  depth  of 
from  20.8  to  21.7  feet. 

At  West  I*oint  Bar  705,704  cubic  yards  were  dredged  from  1881  to 

1889,  under  successive  appropriations,  at  rates  varying  from  8.5  to  16 
cents  per  cubic  yard,  which  gave  a  channel  through  the  bar  with  a 
width  varying  from  101  to  257  feet,  and  adepth,  exclusive  of  the  center 
cut,  of  not  loss  than  22  feet.  Under  a  modilication  of  the  project  by 
the  St^'retary  of  War,  January  4,  1889,  a  cut  of  40  feet  wide  and  24 
feet  deep  was  dredged  near  the  center  of  the  channel  from  the  lower 
wharf  at  West  Point  to  the  second  turn  in  the  channel.    In  January, 

1890,  the  ruling  depth  in  this  cut  had  been  reduced  by  silting  to  20.0 
feet  and  in  the  rest  of  the  channel  to  19  feet.  From  the  commencement 
of  th<>  imi)r<)venient  in  1881  to  June  30,  1890,  it  had  been  necessary  to 
redredge  152,595  cubic  yards  of  silting,  which  was  not  provided  for  in 
the  original  estimate,  or  about  one-lifth  of  the  total  amount  dredged 
at  West  Point  Bar. 

Under  tlie  appropriation  of  830,000,  made  September  19,  1890, 
100,130  cubic  yards  of  material  were  dredged  from  the  channel  at  West 
Point  Bar,  of  whieh  95,173  cubic  yards  were  redredging.  A  channel 
100  feet  wide,  22  feet  deep,  and  2,700  feet  long  was  dredged  in  front  of 
the  West  Point  wharves,  and  the  channel  between  and  near  Buoys  13 
and  15  was  redredged  foradistanceof  about3,300  feet,  the  width  made 
bein-:  100  feet  and  the  depth  22  feet.  Up  to  June  30, 1893,  the  tot«l 
auumnt  of  dredging  at  West  Point  Bar  was  901.834  cubic  yawls,  of 
wliicli  247,7(>S  eubi(*  yards  were  redredging.  It  was  evident  from  this 
result  that  early  action  must  be  taken  in  the  matter  of  constructing 
the  dike  proi)osed  in  the  project  in  order,  if  possible,  to  prevent  further 
dei)osits  in  the  dredged  channel. 

On  July  13, 1S92,  a  further  appropriation  of  835,0(K)  was  made,  which, 
togethcT  with  a  balance  reserved  from  the  appropriation  of  Soptembor 
19,  1890,  was  allotted  to  the  construction  of  the  dike  at  West  Point 
Bar  on  the  right  of  the  channel.  A  snrvey  of  the  West  Point  Bar  was 
made  in  ISei)teniber,  1892,  and  test  piles  driven  near  the  proposed  line 
of  dike.  The  survey  showed  a  ruling  depth  of  practically  20  feet,  and 
indicated  that  the  shoaling  still  continued. 

Plans  and  speeifntations  for  tlie  dik(j  having  been  prepared,  proposals 
foi"  the  work  were  invited  by  i)ubli('>  advertisement. 

The  contriM!t  was  awarded  to  Sanford  «S:  Brooks,  of  Baltimore,  Md., 
and  entered  into  March  29,  1893.  The  construction  of  the  dike  was 
conimen(!ed  May  24,  1893,  and  at  the  close  of  the  iiscal  year  ending 
June  30,  1893,  was  in  ])rogress. 

# 

WOlMv    OF    THE   FISCAL   YKAR   KNDINCJ    Jl'^K    30,     1894. 

The  dike  at  West  Point  Bar  is  located  on  the  edge  of  the  iiatson  the 
right  of  the  cliannel,  in  depth  of  from  3  to  8  feet  of  water  at  low  tide. 
It  is  built  as  follows:  Two  rows  of  round  i)iles  were  tirst  driven,  tlio 
piles  of  each  row  being  8  feet  apart  and  the  two  rows  (front  and  rear) 
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10  feet  apart  from  center  to  ceuter.  The  piles  of  the  front  row  are 
anchored  to  those  of  the  rear  row  by  means  of  l|-inch  iron  rods  and 
chains.  ,  Along  the  inside  of  the  front  row  of  piles  are  secured,  in 
suitable  notches,  two  wales,  the  lower  wale  being  4  by  12-inch  timber 
with  the  top  at  low  water  mark,  and  the  upper  wale  (>  by  12-iuch  tim- 
ber with  the  top  3  feet  above  low-water  mark.  Along  the  inside  of 
these  wales  3-inch  sheet  piling  are  driven  and  si)iked  to  the  wales,  the 
joints  in  the  sheet  piling  being  covered  with  strips  of  2-inch  by  5-inch 
planking.  A  2  by  12-inch  guard  plank  is  spiked  to  the  inside  of  the 
sheet  piling  at  the  top  of  the  dike.  The  round  piles  are  of  long  leaved 
pine,  while  the  wales,  sheet  piling,  strips  and  guard  plank  are  of  white 
oak.  Owing  to  the  soft  character  of  the  bed  of  the  river,  it  was  neces- 
sary to  use  very  long  piles. 

The  dike  was  of  two  classes.  Class  A  was  built  in  depths  of  G  feet 
or  less,  the  round  piles  being  50  feet  long  and  the  sheet  piling  IG  feet 
long;  Class  13  was  built  in  depths  of  more  than  6  feet,  the  round  piles 
being  GO  feet  long  and  the  sheet  piling  20  feet  long.  In  other  respe<it8 
the  two  classes  varied  only  in  the  length  of  strips  and  anchor  ties. 

The  contractors  commenced  operations  by  driving  round  piles,  and 
this  branch  of  work  continued  from  May  28, 1893,  until  August  30, 1893, 
when  all  the  round  piles  had  been  driven.  This  work  was  carelessly 
done,  the  piles  not  being  accurately  spaced  nor  in  good  alignment, 
causing  much  difficulty  in  the  later  stages  of  the  construction.  The 
work  of  notching  piles  was  commenced  June  5, 1893,  while  the  first  lawer 
wales  were  put  on  June  13,  1893.  On  June  27,  1893,  the  contractors 
commenced  putting  on  anchor  ties.  These  ties  are  secured  to  the 
piles  in  the  front  row  by  elliptical  rings  of  IJ-inch  round  iron,  which 
varied  in  dimensions  with  the  diameter  of  the  piles.  Drawings  of  these 
rings,  for  piles  of  various  diameters,  were  furnished  the  contractors 
who  had  the  ties,  with  rings  of  saveral  sizes  made  in  advance  and 
shippeil  to  the  work.  Most  of  the  piles  proved  to  be  smaller  than  they 
hud  anticii)ated,  however,  and  about  one-half  the  rings  on  the  dike  are 
too  large. 

On  August  28-29,  1893,  a  severe  storm  occurred,  but  did  no  damage 
to  the  work.  On  September  G,  1893,  the  contractors  commenced  driv- 
ing sheet  piling.  The  sheet  piling  drove  very  easily  in  the  soft  bottom, 
and  required  only  the  weight  of  the  hammer  to  force  it  down.  On  Sep- 
tember 7, 1S93,  two- thirds  of  the  wale  had  been  put  on.  This  part  of 
the  work  was  greatly  delayed  by  the  unusually  high  tides,  which  con- 
tinued during  the  entire  season.  This  was  the  case  not  only  upon  the 
York  but  upon  the  llappahannock  and  Potomac  rivers.  In  putting  on 
the  wale  the  contractors  attempted  to  correct  the  defective  aligment 
of  the  piles  by  drawing  them  or  bracing  them  into  line  and  then  secur- 
ing the  wales  and  subsequently  driving  the  sheet  piling.  This  method 
proved  unsuccessful,  however,  for  the  piles  soon  sprang  back  to  their 
originiil  positions,  drawing  the  spikes  trom  the  wales  and  sheet  piling 
and  leaving  much  of  the  dike  in  a  very  imperfect  condition. 

On  October  13,  1893,  occurred  one  of  the  severest  storms  ever  known 
in  this  locality,  during  which  the  tide  rose  to  a  height  of  G.4  feet.  The 
storm  partly  washed  out  73G  linear  feet  of  uncompleted  dike  and  dam- 
aged 114  feet  more.  It  also  eroded  the  bed  of  the  river  along  the  dike  for 
a  depth  of  from  3  to  5  feet  and  a  width  of  10  feet.  During  the  storm  a 
scow  and  row  boat  belonging  to  the  United  States  plant  were  wrecked. 
Under  the  terms  of  the  specifications  the  contractors  were  required  to 
make  good  any  damage  from  the  action  of  the  elements  prior  to  the 
acceptance  of  the  work,  which  they  proceeded  to  do.    On  October  27, 
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1893,  all  the  wale  was  in  position.  The  time  for  the  completion  of  the 
contract  was  extended  three  months,  from  October  18, 1893,  or  uutilJaii- 
uary  18, 1894.  The  repairs  of  the  damage  done  bv  the  storm  of  October 
13,  1803,  were  completed  November  11,  1803.  On  December  1,  1893, 
3,852  lin(»ar  feet  of  dike  had  been  bnilt,  and  on  December  31, 1893, 5,736 
linear  feet  had  been  bnilt  out  of  a  total  of  7,45<>  linear  feet.  The  time 
for  the  completion  of  the  contract  was  extended  to  ]\[arch  17,  1804. 
About  half  of  the  month  of  January,  1804,  with  favorable  tides,  was 
lost  for  want  of  sheet  piling.  During  the  low  tides  of  this  mouth, 
caused  by  northwest  winds,  a  careful  and  detailed  inspection  was  made 
of  the  lower  wale  and  the  spiking  of  the  sheet  piling  thereto.  It  was 
found  that  for  the  reasons  above  cited  there  were  many  places  in 
which  tlie  sheet  piling  did  not  touch  the  lower  wale,  while  in  others  the 
wale  and  sheet  piling  together  had  drawn  away  from  the  i)ile.  Many 
joints  did  not  bear  ui)on  the  jiile.  Under  the  provisicms  of  the  speci- 
fi(;ations  which  required  the  correction  of  any  imperfect  work  found 
before  its  linal  acceptance,  the  contractors  were  notified  to  correct  this 
imperfect  work.  This  they  declined  to  do.  They  i)roceeded  to  build 
the  remainder  of  the  dike  to  the  lower  end,  and  then  withdrew  their 
force  and  plant  from  the  work. 

Under  the  jnovisionsof  the  specilications  a  force  was  organized  and 
the  correction  of  the  imperfect  work  wiis  proceeded  with  by  hired  labor 
and  the  use  of  the  United  States  plant.  This  work  was  commenced 
March  5,1804,  and  completed  May  18,  1804.  Three  hundred  and  four 
linear  feet  of  sheet  piling  were  drawn  and  redriven,  2,(504  linear  feet 
of  sheet  piling  were  respiked,  208  bolts  put  in,  and  20  joints  were  rein- 
forced. 

The  length  of  the  dike  built  under  tlie  contract  was  as  follows: 

Linear  feet. 

Class  A 3,972 

Class  n 3,484.4 

Total 7,456.4 

In  addition  to  the  above,  183  linear  feet  of  shore  connection  were  built 
in  September,  180;i,  by  hired  labor.  Fascines  weighted  with  sand  in 
bags  were  i)la(*ed  along  that  part  of  the  dike  where  the  bed  of  the  river 
was  eroded  by  the  storm  of  October  13,  1803,  by  hired  labor.  Fender 
piles  were  also  driven  ah)ng  the  front  of  the  dike. 

FUTUllE   OPEKAriONS. 

Future  operations  proposed  are  the  completion  of  the  channels  at 
\Y(»st  Toint  and  J\>topotank  bars,  and  of  the  dike  at  West  Point  Bar 
in  Older  to  maintain  the  channel  secured  by  dredging. 

On  the  basis  of  the  original  estimate  the  amount  required  for  the  com- 
pletion of  the  i)roject  is  $115,050,  but  owing  to  the  continued  shoaling 
of  the  channel  this  amount  will  i)robal)ly  be  insufficient. 

The  trade  of  the  Y^ork  River  is  large,  increasing,  and  important,  and 
theimi)rovement  is  worthy  of  liberal  appropriations  by  Congress. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

Juno  II,  l^^o $10,000 

March  3,  ISSl 25,000 

AiijLrust  2,  1^<S2 25,000 

JulyT),  18S4 20,000 

August  5,  1886 18,760 


To  ru:co/9  ^f^rie  SO,  1394, 


\ 


/ 


or  ofJEn^inecrs. 


Tmi  ^  >-iii>4  vt>*.  u  Cl     ^-••o  L-'-     h* 


v..     Ytetv^.K^  "^ 
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August  11,  1888 $30,000 

September  19,  1890 30,000 

July  13,  1892 35,000 

Total 193.750 

This  work  i8  iu  tlie  colleftiou  district  of  Richmond,  which  is  the  nearest  port  of 
entry.     The  nearest  light-hoase  is  Bell  Rock,  in  the  Fifth  light-house  district. 

Money  statement. 

July  1 ,  1893,  balance  unexpended $45, 472. 40 

June  lir>,  18iU,  amount  expended  during  fiscal  year 35,822.88 

July  1,  1894,  balance  unexpended 9,649.52 

July  1,  18^4,  outstanding  liabilities $50. 00 

July  1,  1894,  amount  covered  bv  uncompleted  contracts 5,330.42 

5, 380. 42 

July  1,  1S94,  balance  available 4,269.10 

{Amount  (estimated)  required  for  completiim  of  existing  project 115,  050.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  100,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  artt^  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL    STATISTICS. 

[Furiiislu'd  by  Mr.  E.  T.  Lamb,  West  Point,  Va.] 
licceipts  and  ahiinncnts. 


ClaSH  of   gtMHlH. 


Coal 

Cotton 

Fami  proiluoo 

Gruin 

Iron 

LunilHT 

()yst»  rs 

G«MM  r.il  nn'icliandiMC 

Kailro.id  ties 

Tobacco 

WcmhI 


1891. 


Toiui. 

10.960 

89.227 

5.W1 

3.220 

43.  897 

7.848 

12,400 

70, 930 

14, 140 

175 

45.900 


181)2. 


Tons. 
10.498 
63,742 
3, 5C0 


45.501 
6,08J 
2,780 
191, 462 
5,000 
8,500 
8,495 


J'exHclH  arrirhuj  and  departing. 


1);93. 


Tons. 

10,423 

67.485 

4.ooa 

100 

45,033 

7,375 

3,200 

18a  054 

6.500 

10,000 

9,22J 

St<'anicrs  drawing  10  feot  or  more. 
Steamers  drawing  less  than  10  feet 
VfHscls  drawing  10  fe<'t  or  more... 
Vessels  drawing  leBS  than  10  feet  . 
Barges,  tiat boats,  etc 


Statement  of  tonnage  hy  nears. 

Reporteii  for—  Tons. 

18^8 285,480 

18^9 328,353 

1890 418,190 

1891 304,338 

1892 345,559 

1893 351,390 

No  new  lines  of  transportation  were  established  in  1893,  but  it  is  reported  that  the 
established  lines  have  increased  their  ser\'ice,  giving  much  better  satisfaction,  and 
that  the  work  done  has  benefited  shipping  to  a  great  extent. 
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IMPROVEMENT  OF  MATTAPONI  RIVER.  VIRGINIA. 

The  Mattaponi  Kiver  is  navigable  for  small  steamers  and  vessels  from 
its  mouth,  at  West  Point,  to  Ayletts,  a  distance  of  about  52  miles,  and 
can  be  made  navigable  for  barges  for  2(5  miles  above  Ayletts  to  ]^runday 
bridge.  The  obstructions  to  r).y-foot  navigation  below  Ayletts  are  as 
follows : 


I    Approxi- 

Designation.                                                   tanco  Iwlow  of  bar.  depth. 

,    AylettH.    I 

Miles.    ,  Feet.  Feet. 

Latano  Bar 11     '  2,900.:  3.6 

Jiobinson  Bar 8    i  3,500  !  3.4 

Pn?sque  Isle  Bar ,                 7  1,200;  2 

Salo  Bar i                 6^  '  800"  2 

WalkciBar i                4    ,  1,000  2.6 

OiaJIallBar 1  900  2.5 


Of  the  above-named  bars  only  the  liist  two  have  been  surveyed,  and 
the  lengths  and  depths  ot*  the  others  are  approximate  only.  Above 
Ayletts  there  were  eight  bars,  but  no  work  on  them  was  proposed. 
The  river  was  also  obstructed  by  snags,  overhanging  trees  and  wrecks. 

PLAN    OP   IMPROVEMENT. 

The  original  project,  adoi)tediulS80,  provided  for  the  removal  of  snags, 
logs,  leaning  trees,  wrecks,  etc.,  below  Munday  bridge  and  the  improve- 
ment of  the  bars  below  Ayletts,  so  as  to  give  a  depth  of  5.5  feet  at  low- 
tide  and  a  channel  width  of  40  feet. 

This  ])r()je(!t  was  amended  by  the  terms  of  the  river  and  harbor  act 
ot*  July  13,  1S92,  so  as  to  provide  for  the  removal  of  snags  u^)  as  far  a» 
Guineas  bridg<%  near  Millord  Station,  on  the  Richmond,  Fredericksburg 
and  Potomac  llailroad. 

WORK    DONE    AND    KESrLTr<   OBTAINED. 

Fnmi  June  11,  ISSO,  to  August  11, 188S,  live  appropriations,  ranging 
from  -'?2,.')()()  to  >f5,000  and  aggregating  81G,;3UO,  had  been  made  for  this 
work  and  the  ejitire  amount  expended.  On  June  30, 1890,  the  following 
results  had  l.een  obtained:  Snags,  wrecks,  and  overhanging  trees  had 
been  removed  I'rom  l\obinson  Bar  to  Munday  bridge,  a  distance  of  about 
31  mih\s,  and  2,220  linear  feet  of  dike  had  been  built  at  Robinson  Bar. 
Xo  dredging  had  yet  been  done  on  the  river. 

The  appropriation  of  ><.*),000,  made  September  10,  1800,  was  applied 
in  part  to  the  construction  of  a  i>lant  consisting  of  a  combined  snag 
boat  and  i)ile  driver,  with  scows,  etc.,  to  be  used  in  the  Mattaponi, 
Pamur.key,  and  Rappahannock  rivers,  and  in  part  to  the  removal  of 
402  snags,  logs,  and  overhanging  trees  between  West  Point  «ud 
Dunkirk. 

On  July  1.*^,  1802,  an  ap])ropriation  of  'S4,000  was  made,  as  follows: 
^*Imi)roving  AEattaponi  River  Virginia:  Continuing  improvement, 
$4,000,  of  which  §1,500  sliall  be  expended  between  Ayletts  and  Guineas 
bridges.-' 
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Tlie  plant  which  had  been  employed  in  dike  construction  on  Eappa 
hannock  River  was  transferred  to  the  Mattaponi  River  in  May,  1893, 
and  the  removal  of  snags  and  similar  obstructions  to  navigation 
commenced.  At  the  close  of  the  fiscal  year  ending  June  30, 1893,  208 
snags,  97  logs,  and  108  overhanging  trees  had  been  removed  and  the 
work  was  still  in  progress.  The  snag  boat  had  reached  a  point  5  miles 
above  Dunkirk,  when  shoal  water  and  a  falling  river  prevented  further 
progress  upstream. 

WORK   OF   THE   FISCAL   YEAR   ENDING   JUNE   30,  1894. 

Snagging  operations  were  continued  during  July,  1893,  the  boat  mov- 
ing downstream  and  taking  out  all  snags  and  similar  obstructions 
found.  West  Point  was  reached  July  28,  1893,  and  operations  sus- 
pended for  the  season.  During  July,  1893,  there  were  removed  66 
snags,  41  drift  logs,  and  IG  overhanging  trees. 

FUTURE   OPERATIONS. 

The  remaining  work  under  the  existing  project  is  as  follows:  The 
completion  of  the  dikes  at  Robinson  Bar  and  the  construction  of  those 
proposed  at  Latane  Bar,  and  the  dredging  of  channels  at  all  of  the 
bars  below  Ayletts  having  a  ruling  depth  of  less  than  5.5  feet.  Snags 
and  fallen  trees  accumulate  each  year  and  will  require  removal.  The 
estimated  amount  required  for  the  completion  of  the  existing  project  is 
$48,800,  but  as  instrumental  surveys  have  been  made  at  but  2  bars, 
and  as  the  original  project  has  been  extended  by  Congress,  this  estimate 
will  be  subject  to  future  revision. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

June  U,  1S80 $2,500 

March  3. 1881 3,300 

July  5.  188^1 2,500 

Augusts,  1886 5.000 

August  11,  1888 3,000 

Septiuiber  19,  1890 3,000 

July  13,  1892 4,000 

Total  23,300 

The  work  is  in  the  collection  district  of  Richmond,  which   is  the  nearest  port  of 
entry.     The  nearest  light-house  is  Bell  Rock,  Virginia. 

Money  statement. 

July  1,  1893,  balance  unexpended $3,201.70 

June  30,  1894,  amount  expended  during  fiscal  year 866.81 

July  1,  1894,  balance  unexpended 2, 334. 89 

Amount  (estimated)  required  for  completion  of  existing  project 48,  8(X).  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL   STATISTICS. 


BeceipU  and  shipmenia. 


ClOSH  uf  gO<MlH. 


Calendar  years. 


18U0. 


Varm  produrti*. 
(Train 


"ona. 


Lnnilter 

Mcrrli.inditic 

TirH 

Wood 


7.700 

10, 400 

6,000 

7.050 


1801.* 

Tont. 
2. 4U0 
1.000 
1.2(10 
3, 120 
5,040 
38.  700 


18ft2. 


Tont. 


1803. 


5.500 

15.  .570 

5,000 

6  620 


Tona. 

30J 

100 

0.  200 

17.820 

5,260 

6,740 


TotJiI 


32,  650  I      52, 000  ,      32. 690 


36.  420 


•Fiiruislu'd  by  Mr.  E.  T.  Lamb,  WcHt  Poinl,  Va. 
VcHsels  arriving  and  dvpnrthuj  (hirhu/  iSffJ. 


l)eHi;^|);ition. 


Steam,  drawing  h'SH  than  10  feet 

Sail,  drawini;  10  ft-ot  or  nmn* 

Sjiil.  drawing  lr.sfl  than  10  feet    . 
Kar;;eH,  tl.'it boats,  etr 


Total. 


Number. 

Tonnaee. 

208 
90 

10.400 
30  UOO 

i2.:wo 

1.200 

381 

53.000 

No  new  lines  of  transportation  were  established  during  tbt?  year. 


J  12. 

IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 

The  Paiiiuukey  River  is  iiavi«i:iible  from  its  month  at  West  Point,  on 
the  York  Hiver,  to  Ilanoveitowu  or  Dabney  Ferry,  ji  distance  of  about 
50  miles.  Seven  feet  can  be  earried  to  IMpiii^i' Tree  Ferry  a  distance  of 
43 miles.     The  follo\vin<(  are  the  i)rincipal  bars  obstriK^ting  navigation: 


l)08ij;nation. 


Spring:  Bar 

Skidinori'  r>:ir  . . 
WbaU'back  Har. 
INitomov  (  rr«'k. 
Indian  'I'ablc... 


DiHtanco 

ubovi*    i 

Lenffth 

LeaMt 

West 

of  bar. 

doptl). 

Toint. 

MiUfa. 

Fert. 

Feet. 

ix  r> 

700 

5.6 

47.5  ' 

600 

5.8 

53. 5 

700 

3 

56 

400 

l.ft 

58 

(*) 

(*)  Ex]>OHC'd  at  low  tide. 

In  addition  to  these  bars,  navigation  was  originally  obstructed  by 
nuiner(ms  wrecks,  logs,  snags,  and  overhanging  trees. 

PLAN    OF   IMPROVEMENT. 

The  project  for  the  improvement,  adopted  in  1880  and  amended  in 
1885,  provided  for  7-foot  navigation  from  West  Point  to  Bassett  Ferry, 
47  miles-  ihence  r)-foot  navigation  to  Wormley  Landing,  54  miles  above 
West  l*oint  and  thence  3-foot  navigation  to  Ilanovei  town,  the  7-foot 
channel  to  be  100  feet  wide  and  the  remainder  40  feet  wide. 
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Tlio  wrecks,  snags,  logs,  and  trees  obstructing  navigation  between 
Garlick  Ferry  and  Hanovertown  were  also  to  be  removed. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14,  1880,  to  August  11,  1888,  five  appropriations  were 
made,  ranging  from  $2,500  to  $5,000,  and  aggregating  $15,500.  The 
following  work  has  been  done:  Snags,  logs,  and  overhanging  trees 
have  been  removed  ftom  the  river  between  Hanovertown  and  Garlick 
Ferry,  a  distance  of  22.5  miles.  Parts  of  wrecks  obstructing  naviga- 
tion have  been  removed,  as  follows :  Three  at  Skidraore  Bar,  3  at  Carter 
Island,  and  1  at  White  House.  Nine  hundred  and  eleven  feet  of  dike 
have  been  constructed  at  Skidmore  and  Spring  bars,  and  a  channel 
800  feet  long,  95  feet  wide,  and  from  6  to  7  feet  deep  has  been  dredged 
through  Skidmore  Bar. 

The  appropriation  of  $  ,000,  made  September  19,  1890,  was  applied 
in  part  to  the  construction  of  a  new  plant  consisting  of  a  combined 
snag  boat  and  pile  driver  with  scows,  etc.,  for  use  on  the  Pamunkey, 
Mattaponi,  and  Kappahannock  rivers,  and  in  part  to  the  removal  of 
243  snags,  logs,  and  overhanging  trees  obstructing  navigation.  On 
July  13,  1892,  a  further  appropriation  of  $3,000  was  made. 

WORK   OF   TUE   FISCAL   YEAH   ENDING   JUNE   30,   1894. 

The  snagging  plant  was  relitted  at  West  Point  after  the  completion 
of  the  season's  work  on  the  Mattaponi  Kiver.  It  left  West  J^oint  August 
1, 1893,  and  proceeded  up  the  Pamunkey  51  miles  to  New  Castle,  where 
snagging  operations  were  comm^ced,  the  boat  working  up  stream. 
Hanovertown,  the  upper  limit  of  the  improvement,  59  miles  from  West 
Point,  was  reached  August  12,  1893.  The  plant  then  proceeded  down 
the  river,  continuing  the  removal  of  snags  and  similar  obstructions  as 
far  as  Whit«  House,  a  distance  of  30  miles.  Below  White  House  no 
snags  were  observed.  The  obstructions  removed  were  as  follows:  51 
snags,  23  logs,  and  80  overhanging  trees.  Upon  the  completion  of  this 
work  the  plant  was  laid  u^)  at  West  Point  under  the  care  of  a  watch- 
man. 

FUTUKE   OPERATIONS. 

The  work  remaining  to  comi)lete  the  project  is  the  dredging  of  chan- 
nels at  Spring  Bar  and  at  the  three  unimproved  bars  above,  with  such 
further  work  in  removing  obstructions  as  may  be  found  necessary. 
The  estimated  cost  of  completing  the  project  is  $7,000,  and  if  dredg- 
ing operations  are  to  be  resumed,  this  amount  should  be  appropriated 
at  one  time.  It  is  not  improbable  that,  owing  to  the  cost  of  snagging 
operations  and  the  plant  therefor  and  the  small  appropriations  hereto- 
fore made,  the  cost  of  the  work  may  be  greater  than  the  present  esti- 
mates. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

Juno  14,  1880 $2,500 

March  3,  1881 2,500 

August  2,  1882 :..  2,500 

August  r>,  1886 5,000 

August  11,  1888 3,000 

Se).teuih(  r  1,  1890 3,000 

July  13,  1892 3,000 

Total 21.500 
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Tho  work  is  in  the  colloction  districit  of  Richmond,  which  is  the  nearest  port  of 
entry.     Tho  nearest  light-house  is  Bell  Rock,  A'irginia. 

Money  fftateinent 

Jnly  1.  1893,  balance  unexpended $3, 000. 00 

June  30,  1894,  amount  expended  during  fiscal  year 381. 02 

July  1,  1894,  balance  unexpended 2, 618. 98 

{Amount  (estimated)  required  for  completion  of  existing  ])roject 7,000.00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  JuneSO,  1896      7, 000. 00 
»Submitted  in  com]>lianre  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  IbCBaud  1867  and  of  sundry  civil  act  of  March  3,  1^3. 


COMMEKCIIAL   STATISTICS. 

[Fiirnislie<l  by  Mr.  E.  T.  L.aml),  West  Point,  Va.] 

lieceipts  and  shipments  for  valcndar  year  lS9.i, 

Tous. 

Gr.-^in 75 

Ic(  5,145 

(itncral  merchandise 100 

Lumber 10,000 

Railroad  ties 15,000 

AVoo:l 20,100 

Total 50,420 

Iso  new  lines  of  transportation  were  c^stablisbed  in  1893. 


J   13. 

RE:kI()VIXG  SUNKEN  VESSELS  OR  CKAFT  OBSTUUCTING  OR  ENDANGER- 
ING NAVIGATION. 

AVRECK  (JF   SCHOONER   SAMTEL    AV.    THO^IAS    IN    ST.   GEORGES  RIVER, 

MARYLAND. 

The  schooner  iSamuel  W.  Thomas  sank  in  ^t.  Georges  Creek,  Mary- 
land,  on  Jnne  21,  1803.  The  wreck  was  reported  to  the  collector 
of  the  port  of  Annapolis  fis  (lan*]^erons  to  navigation,  by  the  owner  of 
the  vessel,  and  this  report  was  referred  to  the  Chief  of  Engineers,  by 
the  Superintendent  of  the  Life-Saving  Service,  October  4,  1893,  and  on 
October  r»,  18t)3,  referred  to  this  ofti<!e  for  rejmrt.  On  October  12, 1803, 
an  allotment  of  J?i-M)  was  made  to  defray  the  expenses  of  an  exainiua- 
tion.  The  examination  was  made  and  a  report  thereon  submitted  Octo- 
ber 2(>,  181K).  T\w  wreck  was  i'owud  in  from  lOi  to  11  feet  of  water  in 
a  small  bay  on  the  north  shore  of  St.  Ceorges" Island,  about  one-half 
mile  above  the  mouth  of  the  river  at  Cherrylield  Point,  and  about  one- 
fourth  mile  from  shore. 

Tin*  vessel  was  built  of  wood,  was  45  feet  long,  18  feet  beam  with  7 
feet  depth  of  hold,  had  a  registered  tonnage  of  U2j-y\,  tons,  and  was  36 
years  old.  The  depth  of  water  over  the  wreck  was  from  3  to  6  feet^ 
There  was  no  cargo.  The  harbor  was  used  as  an  anchorage  ground  by 
small  oyster  vessels  owned  by  residents  of  St.  Georges  Island  and  by 
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vessels  coining  into  the  river  to  buy  oysters.    The  estimated  cost  of 
removal  was  $1,500. 

Under  date  of  November  9,  1893,  proposals  were  invited  for  removing 
the  wreck.  The  bids  were  opened  December  9, 1893,  and  an  abstract 
of  them  will  be  found  appended  to  this  report.  Seven  proposals  were 
received  ranging  from  $272  to  $800.  The  lowest  bidder  proposed  to 
raise  the  wreck  whole  and  retain  it  as  his  property,  a  condition  which 
did  not  conform  to  the  law  nor  to  the  provisions  of  the  specifications. 
The  lowest  bid  was  therefore  rejected  and  the  contract  awarded  to  the 
next  lowest  bidders,  Messrs.  Kelly  &  Van  Sant,  of  Atlantic  City,  N.  J. 
The  contract  was  dated  December  16,  1893,  the  contract  price  being 
$323.  Work  on  the  wreck  was  commenced  December  28, 1893.  It  was 
blown  up  with  dynamite  exploded  by  an  electric  battery.  Eleven 
charges  were  fired  requiring  in  all  about  175  pounds  of  !^.  1  dynamite. 
The  wreck  was  well  broken  up-  and  the  pieces  removed.  The  site  was 
then  carefully  examined  by  the  inspector,  both  by  a  drag  line  and  by 
sounding?.  It  was  found  that  all  portions  of  the  wreck  had  been 
removed  to  the  level  of  the  bed  of  the  river,  leaving  a  depth  of  from 
11  to  13  feet  of  water.    Operations  were  suspended  December  31, 1893. 

The  total  cost  of  the  work  including  advertising,  inspection  and  other 
contingent  exi)enses  was  $498.79. 

Ahalract  of  proponah  for  removal  of  wreck  of  schooner  Samuel  W.  Thomas^  in  St.  Geoi'ges 

River ^  Maryland, 


Xo. 


3 

4 

5 

G 
7 


Name  niul  address  of  bidder. 


Cyrus  E.  Hippie,  Conslioliockcn,  Pa.. 

Kelly  &  Van  Sant.  Atlantic  City.  N.J  .. 

Enoch  Towseiid,  Somers  Point,  N.  J... 

D.  A.  J«dni8ton/Xe\v  York  City 

Samuel  S.   liichardson.    Washington, 
I).  C. 

Louis  E.  Broom.  Baltimore,  Md 

W.  U.  French,  15erkley,  Va 


Amount. 


Commence. 


Complete. 


$272     As  soon  as  notified  of  Within  ten  daysthere- 

aeeeptance.  after. 

3'J3      \s  soon  as  bonds  aro  In  15  days  or  less. 

accepted. 

365    Jan.  15,  1893.  [4] 

375     Jan.  J,  1894 Fob.  1,  1894. 

397  j  Dec.  15,  1893 Dec.  30.  1893. 

450  ;  Dec.  12,  1893 '  Dec.  24, 1893. 

800     Immediately  aftv;(  no-  I  lu  \0  days, 
tification.' 


WRECK   OF   STEAMER   AV.   W.   COIT. 


Wreck  of  steamer  W.  W.  Coit  in  the  Wasliington  Channel  of  the 
Potomac  River  at  Washington,  D.  C.  The  wooden  side-wheel  steamer 
1V^  W.  Coit  was  burned  to  the  water  line  while  at  anchor  in  the  Wash- 
ington Channel  of  the  Potomac  Eiver  on  Jfovember  c  1893,  and  the  hull 
soon  after  sank  in  from  13  to  10  feet  of  water,  about  500  feet  off  the 
Oyster  Wharf  at  the  foot  of  Eleventh  street  SW.,  constituting  a  dan- 
gerous obstruction  to  navigation.  The  steamer  was  172  feet  long,  26 
feet  beam,  with  9  feet  depth  of  hold,  and  had  a  registered  gross  ton- 
nage of  484.72  tons.  She  was  built  at  Mystic,  Conn.,  in  1864  and  was 
used  as  a  passenger  and  freight  steamer.  The  wreck  was  reiwrted  to 
the  Chief  of  Engineers,  November  15,  1893,  and  an  allotment  of  $3,500 
was  made  for  its  removal  November  18,  1893. 

By  public  advertisement  of  December  2,  1893,  due  notice  was  given 
to  parties  interested,  as  required  by  law,  and  proposals  for  the  removal 
of  the  wreck  invited.  The  bids  were  opened  January  2,  1894.  Nine 
bids  were  received  ranging  from  $1,137  to  $3,812,  an  abstract  of  which 
will  be  found  ap])ended  to  this  report.  The  contract  was  awarded  to  the 
lowest  bidder,  John  Austin,  of  Philadeli)hia,  Pa.,  and  entered  into  Jan- 
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aary  9,  1894,  the  contract  price  being  $1,137.  The  date  of  commence- 
ment was  January  10, 1894,  and  the  date  of  completion  was  February 
10,  1894.  Actual  operations  were  not  commenced  until  January  22, 
1894.  A  row  of  piles  was  driven  on  each  side  of  the  center  of  the  hull 
and  capped  with  heavy  timber  to  serve  as  a  trestle  for  the  attachment 
of  chains  used  in  raising  the  engine,  boiler,  etc.  On  P^ebruary  2,  oper- 
ations were  suspended,  as  the  contractor  had  not  paid  his  employ(*8  or 
the  bills  incurred  by  his  representative,  but  were  resumed  a  few  days 
later.  The  time  for  the  completion  of  the  contract  was,  at  the  request  of 
tlie  contractor,  extended  thirty  days  to  JMarch  10, 1894,  all  expenses  for 
insi)ection  during  the  extended  term  to  be  charged  to  him.  The  work 
proceeded  very  slowly  and  on  February  13,  was  again  suspended,  only 
the  shaft,  walking  beam,  and  a  few  i)ieces  of  the  engine  having  been 
taken  oft'.  Work  remained  suspended  until  March  10,  1894,  when  it 
was  resumed.  The  time  for  completion  was  again  extended  thirty  days 
to  Ajml  10,  1894,  under  the  same  conditions  that  the  cost  of  inspec- 
tion, etc.,  should  be  charged  to  the  contractor.  The  boiler  was  removed 
March  15, 1894,  and  on  March  20,  1894,  the  engine  had  been  taken  out. 
On  March  31,  1894,  about  one-third  of  the  hull  had  been  taken  up. 
A  third  extension  of  the  time  for  the  •completion  of  the  contract  Wkis 
granted  to  IVIay  10, 1894,  but  the  work  proceeded  slowly.  On  April  3, 
the  plant  used  on  the  work  was  withdrawn  and  operations  were  not 
resunied  until  April  28,  1894.  On  June  21,  1894,  the  work  was  finally 
conii>leted,  an  extension  of  time  to  that  date  having  been  granted. 

The  total  cost  of  the  'work  including  advertising,  inspection,  and 
other  contingent  expenses,  was  $1,418.98. 

Ahntract  of  propo8ah   for  removal  of   wreck  of  steamer   ll\    W.    Coity   in.  the  Potomac 

Hirer. 


I  1  I  I  , 

No. I  Xuiiic  nnd  nddn-sH  of  biddwr.  xViiiouiit.  Coinnieiice.  Complete. 

I  I 


1     John  Austin.  riiilad«didii;i.  Pa 1,1^7     Jan.  10.  1804 


Feb.  10. 1894. 


2  K<'lly  A:  Van  Sunt.  Atlanti*-  City.  N.J.  *1,411  An  Hoon  itH  bon<lH  arc  In  60  days. 

acc(*|it<Ml.  I 

3  ,  Sannu'l    S.    Ricbardson.  Wasliin;;ton,  1,473  Jan.  10,  1SH4 Feb.  21,  1804. 

1).  C.  !  I  I 

4  I).  A.  Jolinslon,  Camden.  N.  J 1.700      F«?b.  1,  1894 ]  Apr.  15,  1894. 

5  Louis  K.  Ih'ooni,  Baltimore.  Md 2,000  Inlodavs ;  In  40  da vh  thereafter. 

(5     C.  W.  Johnston  ami  Knocb  Townficnd,  j  2, 134  '  Jan.  20,  '1894 !  Mar.  20,*1894. 

SonuTs  Point,  N.J.  ' 

7     L«'wi»  II.  SkinntT,  Wilniiuglon,  N.  C. .  2,400  Jan.  31,  18U4 i  Mav  31,1894. 

8i  W.  11.  Vniuh.Norftdk.  Va I  2,  4!»0      Mar.  1.  1894 1  Hv  Apr.  15,  1894. 

9  1  J).  V.  IIowi'U,  N»'W  York  City :  2,700  Jan.  20,  1894 Mar.  15, 1894. 


Alt4*rnativ««  Idd  $3,812. 
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IMPKOVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  VIRGINIA 

AND  NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  CAPT,  EDWARD  BURR,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  of  Norfolk  and  its  approaches, 

Virginia. 

2.  Ai>])roach  to  Norfolk  Harbor  and  the 

Tuited  States  navy-yard  at  Norfolk, 
Va. 

3.  Xaiisemond  River,  Virginia. 

4.  Chickahoniiny  River,  Virginia. 

5.  Appomattox  River,  Virginia. 


6.  Inland  water  route  from  Norfolk,  Va., 

to  Albemarle  Sound,  North  Carolina, 
through  Currituck  Sound. 

7.  North   Landing   River,   Virginia  and 

North  Carolina. 

8.  Removing    sunken    vessels    or    craft 

obstructing    or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Norfolk,  Va.y  July  11,1894. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  tlie  fiscal  year  ending  June  30,  1894,  upon  the  works  of  river  and 
harbor  improvement  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
First  Lieut,,  Corps  of  Engineers, 
Brig.. Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  A. 


K  I. 

IMPROVEMENT  OF   HARBOR  OF   NORFOLK  AND   ITS  APPROACHES,  VIR- 
GINIA. 

In  1877,  previous  to  commencing  the  present  improvement,  the  har- 
bor of  Norfolk  was  obstructed  by  shoals  at  the  mouths  of  the  Eastern 
and  Southern  branches,  the  shoal  in  the  Eastern  Branch  being  about 
one  third  of  a  mile  long,  with  a  depth  at  low  water  of  15  to  16  feet, 
and  the  shoal  in  the  Southern  Branch  being  short  and  with  a  depth  at 
low  water  of  22  to  23  feet.  The  approaches  to  the  harbor  were 
obstructed  by  shoals  at  Sewalls  Point  3  miles  long,  with  a  depth  at 
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low  water  of  20  i'oet,  and  at  the  mouth  of  the  Western  Branch  1  mile 
long,  with  II  depth  at  low  water  of  19  feet.  The  depths  on  these  shoals 
and  the  widths  of  tlie  channels,  particularly  in  the  inner  harbor,  wliere 
cn(!roached  upon  by  Portsmouth  and  Berkley  flats,  were  insufficient 
for  the  requirements  of  the  port. 

The  i)hin  of  improvement  adopted  in  1878  was  to  deepen  and  widen 
the  channels  at  the  mouth  of  the  Southern  Branch  and  along  Ports- 
mouth and  Berkley  iiats,  in  the  harbor  proper,  and  to  improve  the 
approaches  to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25 
feet  de(»p  at  ordinary  low  water  through  the  shoals  at  Sewalls  Point 
and  at  the  mouth  of  the  Western  Branch. 

The  revised  project  of  1885  was  as  follows:  (1)  To  dredge  a  channel 
not  less  than  500  feet  wide  and  25  feet  deep  at  ordinary  low  water, 
from  the  deep  water  in  Hampton  Boads  to  Xorfolk  and  the  U.  S.  navy- 
yard  on  the  Southern  Branch,  and  also  to  dredge  a  channel  in  the 
Eastern  I^ranch  not  less  than  22  feet  deep  at  ordinary  low  water,  with 
a  width  of  700  feet  at  its  mouth  and  of  not  less  than  300  feet  at  the 
Norfolk  and  Western  Railroad  bridge;  (2)  to  ultimately  dredge  the 
entire  area  bounded  by  lines  jiarallel  to  and  75  feet  from  the  port  war- 
den lines  to  a  dei^th  not  less  than  1^5  feet  from  Fort  Norfolk  to  the 
U.  S.  navy-yard,  and  not  less  that  22  feet  from  the  mouth  of  the  East- 
ern Branch  to  Campostella  bridge,  and  to  build  a  bulkhead  at  Berkley 
Flats. 

To  th(»  project  of  1885  there  was  added  in  1890,  under  the  authority 
of  the  liver  and  harbor  act  of  September  19, 1890,  the  dredging  of  an 
anchorage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of  not 
less  than  25  feet  at  ordinary  low  water,  at  an  estimated  cost  of  $150,000, 
which  amount  was  added  to  the  original  estimate. 

With  slight  modilications,  all  operaticms  have  been  conducted  iu 
accordance  with  the  adopted  project. 

The  amount  (expended  on  this  improvement  to  June  30,  1893,  was 
8743,011.07,  from  which  resulted  a  channel  not  less  than  500  feet  wide 
and  25  feet  deep  at  ordinary  low  water  from  llami)ton  Eoads  to  Norfolk 
Harbor,  a  channel  of  the  same  depth,  and  from  400  feet  to  650  wide  iu 
the  S<mthern  Branch  to  the  U.  S.  navy-yard,  and  a  channel  not  less 
than  22  feet  deep  at  ordinary  low  water  and  from  500  feet  to  1,000  feet 
wi<le  in  the  Eastern  Branch  to  the  Norfolk  and  Western  Kailroad  bridge. 

The  channels  thus  dredged  were  in  good  (condition,  with  the  excep- 
tion of  the  bais  at  Sewalls  Point  and  Lamberts  Point.  ExuminatioDS 
made  in  August,  1893,  show  shoal  spots  having  from  23 J  to  24  feet  on  the 
former  and  considerable  shoaling  on  the  eastern  side  of  the  dredged 
channels  through  the  latter. 

One  hundred  and  lifty  thousand  dollars  were  aDpropriated  for  this 
'm;irovement  by  act  of  July  13,  1892.  The  ai>proved  i)ro;ect  for  the 
e\i>enditure  ofthis  api)ropriation  included  the  dredging  of  the  shoals 
and  tlats  in  the  inner  harbor  and  the  continuaticm  of  the  dredging  of 
the  anchorage  at  the  mouth  of  the  Western  Branch.  Proposals  were 
advertised  for,  and  on  October  0,  1892,  a  contract  was  entered  into 
with  the  Morris  &:  Cumings  Dredging  Com])any  of  New  York,  to  do 
the  re<|uired  dredging,  about  1,000,000  cubic  yards,  at  13J-  cents  per 
cubic  yard,  scow  measurement,  the  contract  to  be  completed  by  Decern- 
ber31,1893.  The  material  is  mud,  with  some  sand,  clay,  and  oyster 
shells,  and  it  is  redeposited  on  Willoughby  Bank,  in  ITampton  Boads, 
to  the  eastward  of  the  Bipraps,  the  tow  varying  from  11  to  15  miles. 

Dredging  under  this  contract  was  commenced  in  November,  1892, 
and  by  June  30,  1893,  917,170  cubic  yards  of  material  had  beenremovea 
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and  redeposited  in  accordance  with  the  terms  of  the  contract.  During 
the  past  fiscal  year  56,131  cubic  yards  of  material  were  removed  from 
the  anchorage  at  the  mouth  of  the  Western  Branch,  producing  2  J  acres 
of  the  proposed  anchorage,  with  a  depth  not  less  than  25  feet  at  ordi- 
nary low  water,  excepting  over  a  number  of  old  wrecks  which  were 
uncovered  by  the  dredging  and  have  not  yet  been  removed.  As  a 
result  of  the  operations  at  the  mouth  of  the  Western  Branch,  58^  acres 
of  the  proposed  anchorage  have  been  dredged  to  the  required  depth, 
and  17  acres  that  required  no  dredging  have  been  made  available. 

The  contract  with  the  Morris  &  Cumings  Dredging  Company  was 
completed  July  31, 1893.  The  total  amount  of  material  removed  under 
this  contract  was  973,301  cubic  yards. 

During  the  fiscal  year  ending  June  30,  1894,  there  was  expended  on 
this  inii)rovement  $38,416.74,  applied  to  payments  on  contracts,  repairs 
to  plant,  oflBce  and  operating  expenses,  etc. 


APPROPRIATIONS. 


August  14, 1876 $35,  000 

June  18,1878 50,000 

March  3, 1879 •  75,000 

JuneU,  1880 50,000 

March3,1881 75,  000 

Aujrust  2, 1882 75,000 

July5,18^ 25,000 


August  5, 1886 $50, 000 

August  11,1888 50,000 

September  19, 1890 150,000 

July  13,1892 150,000 

Total 785,000 


Money  statement. 

July  1, 1893,  balance  unexpendetl $41, 456. 43 

June  30, 1894,  amount  expended  during  fiscal  year 38, 416. 74 

July  1, 1894,  balance  unexpended 3, 039. 69 


r  Amount  (estimated)  required  for  completion  of  existing  project 256,  744. 56 

I  Amouutthat  can  beprotitably  expended  in  fiscal  year  enSng  June 30, 1896  256,  744. 56 
I  Submitted  in  compliance  >yith  requiremeutS'of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS. 


Offick  of  the  Collector  of  Customs, 

Port  of  Norfolk f  Va.j  June  S,  1S94. 

Sir:  I  beg  to  Jickuowledgo  receipt  of  your  letter  of  28th  ultimo.     I  iuclose  here- 
with the  statistics  you  request. 
Very  respectfully, 

L.  H.  Shields, 

Collector  y 
By  T.  W.  Battle,  Jr., 
Special  Deputy  Collector, 
I-ieut.  Edward  Burr, 

Corps  of  Engineer 8 J  U.  S.  A, 
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Imports  and  exports. 


Articles. 


IMPORTS, 


Nitrate  of  80<la  .. 
Nitrnto  of  potash 

Kaiiiit....* 

Fruit 

Snmlriett 


Total. 


EXPOUTS. 

Cotton bales. 

( 'oal toii8 . 

Flour barrols. 

StaveH 


171,  m5 

144.750 
113.272 


Jlark I 

Leaf  t«»bac'ro IMmiids.-l    11,948,925 

('otton-flee<l  meal burtlielH . .  i     12.  r>06.  700 

Lanl pouiuls. .  ■      1,  M7, 250 

Lo;j8 


Coru buHliels . .  I  441. 732 

Wheat do. ... !  77, 432 

!Miscellaiienu.s i 


Total 


Value. 


$30,352 
17. 713 
22,144 
26,617 
13, 131 


109,957 


6,000,305 
406,994 
619.229 
215,842 
15,950 
502.008 
220.915 
183,335 
678.279 
267,594 
49,268 

1.537,839 


10,600,556 


yaviffiitlou. 


Direction. 


Forei;rn  .. 
(.'oastwi.se 


Cleared. 


Kntcred. 


..  I  -  — 


Xo.  Tom. 

491  675, 978 

1,321  I     1.460,119 


No.    I       Tons. 

72  I  73, 316 

1,569        1,782,437 


Total j     1,812,     2,142,097       1,641!      1,855,753 


LKITKK   OK   .Mil.    NORMAN    HELL,    Sri'KKINTKXDENT    AND     SKCllETAKY,    NORFOLK    AND 

I'OirrSMOl.'TIl   COTTON    EXCIIANCJE. 

Norfolk,  Va.,  June  11, 1894. 

Dear  Sir:  In  response  to  your  eoiirteoiis  reqiie.st,  I  herewith  Hiibniit  statement  of 
the  re('ei])t«  and  8hi])nients  of  cotton  for  twelve  inoiithH  ending  December  31, 1893. 

BiUes. 

Total  recei]»t8  of  cotton  at  Norfolk,  twelve  nionthH  ending  December  31, 1893.  4€3, 993 
Stock  on  hand  December  31,  1892 '. 48^478 

Exported : 

(ireat  Britain  and  Kurope 177, 491 

Coastwittv  shipmentH,  overland  and  inland 246, 796 

Total  shipments 424,287 

Stock  on  hand  December  31,  1893 88,184 

Total 512,471 

On  the  basis  of  $36.50  ]»er  bale,  the  valno  of  tlie  total  receipts  amonnt  to 
$16,935,745.  Allowing  185  jionnds  to  the  1)alc,  the  total  shipments  amount  to  tons, 
102,858. 

1  remain,  dear  sir,  vonrs,  very  truly, 

Norman  Hrll, 
Supcriniemlint  and  Secretary. 
Lieut.  Edward  Burr, 

Corps  of  Enyimrrs,  I'.S.  A. 
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ForeiKii 160,657 

Coastwise 1,613,3831 

Total 1,774,040} 

Vetsnh  engaged  in  Ihemmemmt  of  thii  coal  for  the  year  1S9S. 

Stoamabipa 191 

Ocean  tiiRH  and  baraea 753 

ScboomiS 701 

Tolnl 1,945 

f'alne  »/  t-rinitl'  auil  importi  and  number  and  lonnage  of  rF8««(«  entered  at  and  cleared 

from  the  port  0/ Nor/otk,  Fa. 


Forttfcr„v,-«- 

la. 

C..„,t«i 

.,...-e 

-. 

■       K 

nlrrtil,      1       C1m™I. 

E 

D.B,M. 

Cl«r«l.          1   "'""'■ 

n,. 

r™. 

I»M... 

ri 

7J,310 

«;5.»TB 

1589 

HIO,KiT 

(  of  /might  of  all  kindn  ihippcd  and  received  by  lealer. 


.   1,914,506     1891 2,931,751 

.   a,243,IW7  ■■  1892 3,427,189 

.  2,384,841  ■  1893 3,684,727 


IMPROVEMKNT  OF  APPROACH  TO  NORFOLK  HARBOR  AND  THE  UNITED 
STATES  NAVY-YARD  AT  KOKFOLK  UETWEEN  LAMUERT8  POINT  AND 
FORT  NORFOLK,  VIRGINIA. 

lu  its  original  condition  this  portion  of  the  appioatli  to  Norfolk  Har- 
bor and  the  U.  S.  (Norfolk)  navy-yard  was  obstructed  by  a  slioal  id  the 
mouth  of  the  western  brautk  about  1  mile  long,  ivitb  adepth  of  19  feet 
at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  tlirougli  this  shoal  a  chaunei  500 
feet  wido  witli  a  depth  of  not  less  Chan  25  feet  at  ordinary  low  water. 

The  revised  project  of  1886  is  (1)  to  secure  a  channel,  not  less  than 
600  leet  wide  and  25  feet  deep  at  ordinary  low  water,  fioin  Lamberts 
Point  fo  Fort  Norfolk  by  the  construction  of  a  dike  and  by  dredging, 
and  (2)  to  ultimately  widen  ttiis  chimnel  to  within  To  feet  of  a  straight 
line  drawn  from  Fort  Norfolk  to  the  deep  water  off  Lamberts  Point, 
6,800  feet  of  which  is  the  proposed  warden  line,  making  a  chanael  at 
least  700  feet  wide. 
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The  amoni)t  exiyended  on  this  improveinent  between  July  5, 1884,  and 
June  30, 1893,  was  $197,593.75,  from  which  resulted  a  channel  between 
Lamberts  Point  and  Fort  Norfolk  700  feet  wide  and  25  feet  deep  at  ordi- 
nary low  water,  and  a  channel  of  the  same  depth  and  600  feet  wide 
from  deep  water  ott*  Lamberts  point  to  the  port  warden  line. 

The  desired  channel  was  secured  in  July,  1889,  and  the  project  of 
1880  completed,  witli  the  exception  of  the  dike. 

Since  that  date  no  dredging  has  been  done.  The  survey  of  1889  and 
examinations  made  in  April,  1890,  and  May,  1891,  did  not  show  any 
shoaling  of  the  dredged  channel.  A  survey  made  in  May.  1892,  showed 
a  shoaling  on  the  eastern  side  of  the  channel,  thought  not  to  be  duo  to 
natural  causes.  A  resurvey  made  in  August,  1893,  shows  a  further 
shoaling,  and  partially  conlirms  this  view.  It  is  not  thought  that  the 
pro])osed  dike  will  be  necessary  for  the  maintenance  of  this  channel. 
To  maintain  the  projected  dei)th,  redredging  of  a  portion  of  the  chan- 
nel will  soon  be  necessary,  but  it  can  be  provided  for  out  of  the  funds 
for  improving  harbor  at  Norfolk  and  its  approaches,  Virginia.  The 
amount  estimated  ibr  the  construction  of  this  dike  could  be  more 
advantageously  expended  in  removing  the  shoal  in  front  of  and  below 
the  i)iers  at  Lamberts  Point,  on  the  east  side  of  the  channel. 

There  were  no  expenditures  for  this  improvement  during  the  fiscal 
year  ending  June  30,  1894,  and  no  further  appropriations  will  be 
required  for  this  project  at  present. 

For  commercial  statistics  see  report  on  the  improvement  of  the  har- 
bor of  Norfolk  and  its  approaches,  Virginia. 

APPIIOPRIATIONH. 

July  5,18^^4 $50,000 

August  T),  18S(» 137,500 

August  11,  1888 10,000 

Total 197,500 


K  3. 

IMPKOVEMENT  OF  NANSEMOND  RIVEK,  VIRGINIA. 

This  river  is  one  of  the  important  tributaries  of  Ilampton  Boads, 
Virginia,  and  is  navigable  at  high  water  for  vessels  drawing  11  feet  as 
far  as  the  city  of  8utiolk,  IG  miles  from  its  mouth. 

Fiv(^  raihoads,  two  of  which  terminate  at  this  place,  put  this  city  in 
communication  with  the  S<mth  and  West,  and  two  lines  of  steamers 
run  b(*twoen  it  and  Norfolk  and  Baltimore. 

1  n  1 872,  before  any  imiuovemcnt  was  undertaken,  the  navigable  chan- 
nel of  the  Nansemond  Eiver  was  5  feet  deej^  ?^t  low  water,  and  was 
mnch  obstructed  by  wre<*ks,  snags,  etc. 

Between  1873  and  1878  the  Government  dredged  achannel,  wherever 
necessary,  8  feet  deep  at  low  water  from  Suffolk  to  Hampton  lioads,  at 
a  cost  of  $37,0(M).  This  depth  not  proving  suflicient  to  meet  the 
demands  of  its  growing  commerce,  in  obedience  to  the  requirements  of 
the  river  and  harbor  act  of  August  5,  18S0,  an  examination  and  survey 
of  the  river  were  made  to  determine  what  other  improvement  was 
necessary. 
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The  plan  of  improvement  then  proposed  and  since  adopted  is  to 
secure  a  channel  not  less  than  100  feet  wide  at  bottom,  12  feet  deep  at 
mean  low  water,  from  the  head  of  navigation  to  the  month  of  Western 
Branch,  5.37  miles,  including  a  turning  basin  200  feet  square  300  feet 
below  Suffolk  bridge,  by  dredging  and  by  the  construction  of  spur 
dikes  and  training  walls,  and  a  channel  of  like  depth  from  the  mouth 
of  the  Western  Branch  to  deep  water  at  Town  Point,  250  feet  wide  at 
bottom  at  its  upi)er  end  and  gradually  increasing  to  at  least  400  feet 
at  its  lower  end,  etc.,  the  total  estimated  cost  being,  in  round  numbers, 
$152,000. 

The  amount  expended  on  the  present  project  to  June  30.  1893,  was 
$29,968.72.  This  amount  has  been  applied  to  dredging  a  channel  80 
fe^t  wide  and  not  less  than  12  feet  deep  at  mean  low  water  through 
Suffolk  Shoal  and  5  other  shoals  between  Suff'olk  and  a  point  3i  miles 
below,  these  having  been  the  most  troublesome  of  the  shoals  between 
Suffolk  and  the  mouth  of  the  Western  Branch.  A  survey  made  in 
September,  1893,  showed  the  dredged  channels  to  be  generally  in  good 
condition,  and  also  showed  other  shoals  having  on  them  less  than  the 
]irqjected  low-water  depth.  They  will  require  dredging  to  obtain  the 
12  feet  depth,  and  this  work  should  be  done  before  the  permanent 
improvement  of  the  river  by  dikes  and  training  walls  is  commenced. 

There  was  expended  on  this  improvement  during  the  fiscal  year  end- 
ing June  30,  1894,  $25.50,  applied  to  office  and  operating  expenses,  etc. 

APPROPRIATIONS. 

March  3,  1873 $15,000  l  August  11,  1888 $10,000 

Mjirch  23, 1874 10,000     September  19,  1890 10,000 

March  3, 1875 5,000  I  Jul v  13,  1892 10,000 

Marchl4,1876 5, 000  |  

Juno  18,  1878 2,000  1  Total 67,000 

Monet/  statement. 

« 

July  1,  1893,  balance  unexpeuded $31.28 

June  30,  1894,  amount  expended  during  fiscal  year 25. 50 

July  1,  1894,  balance  unexpended 5.  78 


1  Amount  (estimated)  required  for  completion  of  existing  project 122, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  j^car  ending  June  30, 18L'G    50,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  suudry  civil  act  of  March  3,  1893. 


COM.MERCIAL   STATISTICS. 

Approximate  amount  of  freight  of  all  kinds  received  and  shipped  hy  water. 

Tons. 

1888 109,900 

1890 217,738 

1891 78,572 

1892 133,723 

1893 59,473 

Full  statement  could  not  bo  gotten  for  1893. 
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K  4. 
IMPROVEMEXT  OF  CHICKAHOMIXY  RIVER,  VIRGINIA. 

This  river  is  one  of  the  principal  tributaries  of  the  James  River,  and 
is  navigable  at  high  water  for  vessels  drawing  12  feet  to  Binn  Bar,  2J 
niik'S  below  Windsor  Shades.  The  latter  place  is  the  head  of  uavig^tioD, 
and  is  1^5  miles  from  the  mouth  of  the  river. 

J^revious  to  any  iini)rovement  the  channel  fi'om  Binn  Bar  to  Windsor 
Shades  was  obstructed  by  several  shoals  with  a  depth  of  4  to  5  feet  at 
low  water,  and  the  entrance  to  the  river  was  obstructed  by  a  bar. 

The  present  project  of  improvement  is  to  dredge  a  channel  from  100 
to  150  feet  wide  and  not  less  than  8  feet  deep  at  lov/  water  through  the 
shoals  near  the  head  of  navigation,  and  a  channel  200  feet  wide  and  14 
to  15  feet  deep  at  low  water  through  the  bar  at  the  entrance.  The  rise 
of  the  tide  is  about  3  feet. 

The  amount  expended  on  the  present  project  to  June  30,  1893,  was 
$1-'3,8L*7.71.  The  channel  through  the  bar  at  the  entrance  to  the  river 
has  been  dredged  to  the  pro.jected  dimensions.  An  examination  made 
in  January,  1891,  of  the  work  hitherto  done  showed  that  very  little 
shoaling  had  taken  place  in  the  channels  dredged  since  1878,  the  worst 
shoals  being  near  Old  Fort.  These  shoals  and  those  between  Binn  Bar 
and  Windsor  Shades  have  since  been  dredged  to  a  depth  not  less  than 
8  feet  at  low  water  and  to  a  width  of  CO  feet,  excepting  a  part  of 
Windsor  Shades  Bar,  where  the  width  is  only  40  feet. 

Five  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  tluly  13,  1892.  A  contract  was  entered  into  with  (-hester  T.  Caler, 
of  Norfolk,  A'a.,  on  March  18, 1893,  to  do  the  required  dredging  at  23  cents 
per  (*ubi(i  yard  for  material  deposited  on  shore  and  12  cents  i)er  cubic 
yard  for  material  deposited  by  dumping.  Work  under  this  cx)ntract 
was  to  have  been  commenced  on  or  before  March  1,  1894,  and  com- 
l>leted  by  April  ;»0, 18t>4.  The  contractor  failed  to  commence  operations 
previous  to  the  expiration  of  his  contract  time,  and  upon  his  applica. 
tion  an  extension  of  time  of  sixty  days  was  granted  him.  Dredging 
was  commenced  June  9, 1894,  on  Windsor  Shades  Bar,  and  17,446  cubic 
yards  of  u)  a  tibial  removed  and  redeposited  from  scows  by  dumping. 
A  channel  from  90  feet  to  100  feet  wide,  2,250  feet  long,  and  not  less 
than  8  feet  deep  at  low  water  was  dredged  through  Windsor  Shades 
Bar.  The  contract  had  not  been  comi)leted  at  the  end  of  the  fiscal 
year,  and  an  application  for  a  further  extension  of  thirty  days  has  been 
made. 

The  exi)enditures  on  this  improv(»ment  during  the  fiscal  year  ending 
Jun(»  30,  1S94,  were  82.20.  The  funds  now  appropriated  will  complete 
this  improvement  aecordnig  to  the  present  project  and  furnish  such 
facilities  for  the  tran8]>ort{iti()n  interests  cm  this  stream  as  are  at  pres- 
ent necessary.     No  further  api)roi>riation  is  necessary. 

A1'1'K(;I'RIATI()N8. 

J  lint' IH,  1878 $5,000     Aug  list  11, 1888 r2,500 

Marth  :ms7J) 1,000     SeptomlxT  19,  ISJK) 2,.500 

.IiiiK"  U.  1880 2,000     July  18,1802 5,000 

March  H,  1881 2,  000  

Aiiji^iist2,  1SS2 5,000  Total 29,000 

August  5,  1886 4,  000 
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Money  statement. 

July  1,  1893,  Imlanie  uuoxpendea $5,172.21) 

June  30,  1894,  amount  expcuded  during  fiscal  year 2.20 

July  1,  18t)4,  balance  unexpended ^ 5,  170. 09 

July  1,  1894,  outstanding  liabilities $2,  267. 98 

July  1,  1894,  amount  covered  by  uncompleted  cod  tracts 2,  432.  02 

4,  700. 00 

July  1,  1894,  balance  available 470.09 


COMMERCIAL   STATISTICS. 

Windsor  Shades,  June  1,1,  1S04. 

Sir  :  Owing  to  the  financial  condition  of  the  country  the  trade  has  n(»t  boon  aj*  good 
as  heretofore. 
No  new  lines  on  the  river. 
Yours,  truly, 

L.  F.  Barnes. 
Lieut.  Edward  Burr, 

Corps  of  Engineers f  U.  S.  J. 

Shipments  and  receipts:     Lumber,  railroad  ties,  merchandise,  vegetables,  etc., 
^20,000. 


K  5. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

Tliis,river  is  one  of  the  principal  tributaries  of  the  James  River,  into 
which  it  eini)ties  at  City  Point,  Va.  It  is  navigable  as  far  as  the  city 
of  Petersburg,  Va.,  abut  11  miles  from  its  mouth,  and  before  improve- 
ment had  a  tortuous  channel,  obstructed  by  shoals,  over  which  there 
was  about  3J  feet  of  water  at  low  tide. 

The  project  for  this  improvement  was  adopted  in  1870,  and  provided 
for  a  channel  GO  feet  wide  at  the  bottom  and  12  feet  deep  at  ordinary 
high  water.  As  subsequently  modified,  the  project  is  to  provide  a 
channel  from  Petersburg  to  natural  deep  water  at  Point  of  Rocks 
80  i'eet  wide  at  bottom  and  V2  feet  deep  at  ordinary  high  water  by 
dredging,  by  constructing  regulating,  and  ccmtractiug  works,  and  by 
making  a  cut-off  called  Puddledock  Cut.  With  slight  modifications  of 
details  all  operations  have  been  conducted  in  accordance  with  this 
])roject. 

This  stream  is  subject  irregularly  to  freshets,  by  which  large  quan- 
tities of  sand  are  brought  down  and  deposited  in  the  navigable  portion 
ol  the  river.  The  currents  of  ordinary  stages  of  the  river  have  not 
snflicient  power  to  remove  the  shoals  thus  formed,  and  a  sum  of  $10,000 
per  annum  is  estimated  as  required  for  their  removal  by  dredging  and 
for  repairing  damages  to  contracting  and  regulating  works  by  freshets 
and  deterioration.  The  sums  appropriated  for  this  improvement  have 
for  many  years  been  but  little  in  excess  of  the  amount  required  for 
the  repairs  to  the  channel  and  the  works  already  constructed.  The 
completion  of  the  permanent  improvement  of  the  river  has  conse- 
quently dragged  beyond  all  reason,  and  the  apparent  cost  of  the 
improvement  has  been  much  in  excess  of  the  original  estimate,  while 
the  actual  amount  expended  in  accordance  with  these  estimates  has 
been  but  a  small  proportion  of  the  total  expenditures. 
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The  amouut  expciuled  bv  the  Uuited  States  on  this  improvement  to 
June  30,  1803,  was  $410,043.03. 

By  1875  a  channel  00  feet  wide  and  12  feet  deep  at  ordinary  high 
water  had  been  secured  from  Petersburg  to  Point  of  Eocka  by  dredging 
such  shoals  as  required  it  and  by  making  a  cut  off  called  Puddledock 
Cut.  This  channel  was  subsequently  increased  in  width  to  80  feet,  and 
has  been  maintained  with  a  depth  of  11  to  12  feet  as  constantly  as  pos- 
sible by  rcdredging  shoals  formed  by  freshets  and  by  constructing  con- 
tracting and  regulating  works. 

Such  shoals  as  were  troublesome  had  been  dredged  during  the  sum- 
mer of  1892.  I^y  June,  1893,  the  dredged  shoals  had  partially  reformed, 
and  a  further  shoaling  necessitated  the  resumption  of  dredging  ox>era- 
tions  in  Ajml,  1894,  with  the  balance  of  funds  <m  hand. 

The  shoals  which  give  trouble  are  above  and  below  the  mouth  of  the 
old  South  Channel,  at  the  Closure  Dike  an»i  in  Magazine  Bend.  The 
latter  can  only  be  removed  by  a  radical  rectification  of  the  channel,  if 
at  all.  On  account  of  its  relatively  great  cost  this  method  has  not 
been  deemed  advisable  of  adoption,  and  resort  to  temporary  improve- 
ment by  dredging  is  continued,  it  is  believed  that  no  difficulty  would 
be  found  in  producing  the  required  depth  above  and  below  the  mouth  of 
the  old  South  Channel  by  works  of  permanent  imi)rovement  were  funds 
aj)pi'opriated  in  such  amounts  as  to  permit  of  their  extension  to  this 
portion  of  the  river.  The  dam  built  during  the  previous  year  behind 
the  Closure  Dike  appears  to  be  having  the  desired  eiiect  upon  the  shoal 
at  that  point,  and  it  is  hoi)ed  that  after  the  present  season  no  further 
dredging  will  be  reiiuired  on  this  slioal. 

Dredging  was  commenced  April  23,  1894,  by  hired  labor,  the  hire  of 
the  dredge  belonging  to  the  city  of  Petersburg  and  the  use  of  Gov- 
ernment phmt.  Below  the  mouth  of  the  South  Channel  three  cuts 
were  dredged  for  a  channnl  width  of  00  feet  and  a  length  of  950  feet, 
10,300  cubic  yards  of  material  being  removed.  In  Magazine  Bend  two 
cuts  were  dredged  fm*  a  channel  width  of  40  feet  and  a  length  of  040 
feet,  4,900  (rubic  yards  of  material  being  removed.  At  the  Closure  Dike 
one  cut  was  dredged  for  a  channel  width  of  20  feet  and  a  length  of  455 
feet,  1,950  cubic  yards  of  material  being  removed.  The  work  at  the 
latter  place  was  in  i)rogress  at  the  close  of  the  year.  All  dredging  was 
to  12  feet  below  mean  high  water.  Seventeen  thousand  one  hundred 
and  lifty  cubic  yards  of  material  were  dredged  during  the  year,  at  an 
average  cost  of  18  cents  i)er  cubic  yard,  including  the  cost  of  placing 
0,850  cubic  yards  behind  the  Closure  Dike  Dam  to  strengthen  it. 

The  expenditures  on  this  improvement  during  the  fiscal  year  ending 
June  30,  1894,  were  $5,278.31,  and  were  applied  to  the  work  mentioned 
above  and  to  office  and  incidental  expenses,  etc. 

In  the  estimates  for  the  fiscal  year  ending  June  30,  1896,  there  is 
included  an  item  of  810,000  for  maintenance  and  repairs,  in  accordance 
with  tlie  estimates  of  the  board  of  engineers  of  1870  and  the  revised 
estimates  of  June  8,  1893. 

APPK0IMI1AT10N.S. 

March  :),  1871  $50,  000     March  3,  1881 $20, 000 

JniHi  10.  1S72 10,000  !  An«;iist  2, 18S2 35,000 

March  '^,  187:J .30,  000  ,  Julv  5,  1884 25. 000 

June  23,  1871 30,  000  i  Aninst  5,  1S86 18,750 

March  3,  1875 30,000  1  August  11,  1888 15,000 

August  11 ,  187(5 30,  000  ;  ►Scjitcniber  1!»,  1890 15, 000 

JuuolS,  1878 30,000     July  13,  1802 15,080 

March  3,  1871) 20,000  i                                                              

Junoll,  1880 20,000  j             Total 423,830 
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Money  statevient. 

July  1,  1893,  linianco  iincxpenilcd $7,380.87 

JuoeSO,  1894,  amount  expended  duTiug  tiacul  year 6,278.31 

Jiilv  1,  1894,  balnnee  unexpended 2,002.56 

July  J,  1894,  outstanding  liabilitiea 480.00 

July  1,1894,  balance  avail iible 1,522.56 

I  Amount  (eatimated)  rorjuired  for  completion  of  eiintiuf;  project 48,  090.  00 

for  njainteuaiire  and  repairs  duiiuEliscal  year  ending  Juno  30,  1896..  10,000.00 

Amountthat can beprontaldy expended iuliBcaIyearenilLDeJune30,1896  58,090.00 
Submitted   iu  compliauce  irith  retiuinuenta  of  aectionn  liof  riverand 
borboi  acta  of  1866  oudl86T  and  of  sundry  civil  act  of  MarcLS,  1893. 


[.   STATIST! C8. 
(Funil*h«l  byUr.W.K.MorrlUDii.  ixirt 
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IMPROVEMENT  OF  INLAND  WATKR  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALISEMAKLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 

This  wnter  route  is  one  of  the  most  iinportaiit  links  in  tlie  chain  of 
inland  water  communication  along  the  Atlantic  coast.  It  connects 
Chesapeake  Bay  with  Albemarle  Bound,  and  i8  composed  of  the  following 
bodies  of  water,  viz:  Elizabeth  Eiver,  Mortli  Landing  River,  Currituck 
Sound,  Coanjok  Bay,  North  Biver,  and  the  Albemarle  and  Chesapeake 
Canal.  With  the  exception  of  the  canal  all  are  natural  waterways, 
and  previous  to  the  act  of  September  19, 1890,  which  contained  an 
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item  of  $10,000  for  this  route,  these  waterways  liad  been  separately 
under  improvement. 

The  Elizabeth  Eiver,  11.9  miles  long,  was  under  improvement  between 
1873  and  1878.  At  a  cost  of  $40,180  a  channel  60  feet  wide  and  8  feet 
at  low  water  was  secured. 

The  North  Landing  lliver,  17  miles  long,  was  under  improvement 
between  1S79  and  1887.  At  a  cost  of  $49,777.34  a  channel  80  feet  wide 
and  9  feet  deep  was  secured. 

Currituck  Sound,  Coanjok  Bay,  and  Korth  Kiver  Bar,  13^  miles,  were 
under  improvement  between  1879  and  1890.  At  a  cost  of  $141,656.16 
a  channel  GO  feet  wide  and  9  feet  deep  was  secured  through  the  sound, 
and  a  channel  40  feet  wide  of  the  same  depth  through  the  bay  and 
over  the  bar. 

Before  any  improvement  was  undertaken  by  the  Government  there 
was  over  this  route  an  indilferent  clmnnel  5  to  7  feet  deep  at  low  water, 
the  navigation  of  which  was  obstructed  by  overhanging  growth,  snags, 
and  sharp  bends  in  all  the  rivers.  The  i)rqject  for  the  improvement 
was  to  secure  a  channel  80  feet  wide  and  9  feet  deep  at  low  water  over 
the  entire  route,  about  58  miles,  by  dredging,  by  removing  obstructions, 
and  by  constructing  a  dike. 

Steady  progress  is  making  toward  securing  the  projected  channel, 
and  at  present  the  regular  steamboat  lines  running  between  North 
Carolina  ports  and  Norfolk  and  Baltimore  employ  vessels  whose  maxi- 
mum dimensions  are:  Length,  190  feet;  width,  25.2  feet;  draft,  8  feet, 
and  tonnage,  4.21  tons. 

The  amount  expended  u])on  this  improvement  from  the  consolidation 
in  1890  to  rJune  30,  1893,  is  $9,300.20.  Including  the  expenditures  of 
logging  operations  in  the  North  Lauding  liiver,  amounting  to  $6,379.54, 
the  amount  expended  to  June  30,  1893,  upon  the  separate  items  noted 
above  is  $238,050.88.  Including  the  expenditures  on  the  separate 
items  the  amount  expended  upon  the  improvement  of  this  route  is 
$247,957.14. 

Nin(».  thousand  <lollars  were  appropriated  for  this  improvement  by  act 
of  July  13,  1892.  A  contract  was  entered  into  on  March  18, 1893,  with 
Chester  T.  Caler,  of  Norfolk,  Va.,  to  do  the  work  at  13J  cents  x>er  cubic 
yard  for  dredging  in  North  Kiver,  and  29  cents  per  cubic  yard  for 
dredging  on  North  Kiver  Bar.  The  work  was  to  have  been  commenced 
before  January  15,  1S94,  and  completed  by  April  30,  1894.  Dredging 
in  North  River,  North  Carolina,  was  commenced  on  February  28, 1894, 
and  C()mj)leted  April  10,  1894.  Thirty-nine  thousand  two  hundred  and 
S(»venty-six  cubi(j  yards  of  material  and  34  saw  logs  were  removed  and 
redeposited  in  accordan<e  with  the  terms  of  the  contra<Jt.  A  channel 
80  feet  wide  and  5,150  feet  long  was  dredged  from  the  southern  end  of 
the  North  Carolina  cut  of  tlie  Albemarle  and  Cliesapeake  Canal  to  a 
l)oint  2,000  feet  southward  from  Beacon  No.  9. 

An  examination  of  North  liiver  Bar  having  shown  that  no  dredging 
was  necessary,  so  much  of  the  contract  as  ai)plied  to  dredging  that  bar 
was,  with  the  consent  of  the  b<mdsmen,  annulled  by  a  supplemental 
contract  ap])roved  May  7,  1894.  A  written  agreement  was  entered 
into  with  the  contractor  to  do  such  dredging  as  was  required  in  Curri- 
tuck Sound,  North  Carolina,  at  the  same  price,  13A  cents  per  cubic 
yard,  that  he  received  for  dredging  in  North  Biver,  North  Carolina. 
Under  this  agreement  25,724  cubic  yards  of  material  were  dredged  in 
deei>ening  the  channel  in  Currituck  Sound,  between  beacons  No.  5  and 
No.  0.    A  channel  70  feet  wide  and  9  feet  deep  at  low  water  was 
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dredged  for  a  length  of  4,300  feet,  beginniug  at  Beacon  l^o.  6.    The 
total  amount  dredged  during  the  year  was  65,000  cubic  yards. 

The  amount  expended  on  this  improvement  during  the  fiscal  year 
ending  June  30,  1894,  was  $9,623.23,  applied  to  office  expenses,  read- 
ing tide  gauges,  payments  on  contract,  etc. 


APPROPRIATIONS. 


For  South  Braucb,  Elizabeth 
River,  Virginia: 

March  3,  1873 

Jane  23,  1874 

March  3, 1875 

Au^^ust  14,  1876 

.!uue  18,  1878 

For  North  Landing   River,  Vir- 


ginia and  North  < 
March  3,  1871L 
Juno  14,1880  .. 
March  3,  1881 . 
August  2,  1882 


Carolina: 


$15,000 

10,000 

5,000 

5,000 

5,000 


25,000 

15,000 

7,500 

8,000 


For  Currituck  Sound,  Coanjok 
Bay,  and  North  Kivcr  Bar, 
North  Carolina: 

June  18,  1878 $20,000 

March3,  1879 25,000 

June  14.  1880 25,000 

March  3,  1881 30,000 

August  2,  1882 20, 000 

July  5,  1884 5,000 

Augusts,  1886 10,000 

August  11,  1888 7,500 

For  inland  water  route,  etc. : 

September  19, 1890 10, 000 

July  13,  1892 9,000 

Total 257.000 


Money  statement 

July  1,  1893,  balance  unexpended $9, 699.  74 

June  30,  1894,  amount  expended  during  fiscal  year 9, 623. 23 

July  1,  1894,  balance  unexpended 


76.51 


(Amount  (estimated)  required  for  completion  of  existing  project 49,  667. 08 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1896    49, 667. 08 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 
[From  records  of  Albemarle  and  Chesapeake  Canal  Company.] 

Number^  class,  and  tonnage  of  vessels  passing  through  the  inland  water  route,  from  Xorfolk, 

Va,,  to  Albemarle  Soundy  Xorth  Carolina. 


JUDCSO— 

188.*..... 
I889.... 
1^^87  .... 

\Mi< 

January  1  - 
188I»  . . . . 

189.) 

181)1  .... 
18-»J  .... 
1893  .... 
18iU  .... 


Year  ending — 


Steam- 
ers. 

Schoon 
era. 

Bargea. 

Light- 
ers. 

2,976 

1,059 

633 

133 

3,271 

1,082 

549 

55 

3,369 

1,216 

568 

49 

3,862 

1,362 

361 

44 

4.065 

1,539 

683 

82 

4,169 

1,699 

878 

67 

4,068 

1,304 

1,000 

113 

4,061 

1,817 

1,150 

62 

4.026 

1,077 

1,109 

82 

3,407 

1,046 

980 

127 

Sloops. 


204 

178 
181 
265 

352 
446 
394 
329 
281 
224 


Kafts. 


181 
244 
297 
371 

352 
335 
350 
298 
350 
269 


Tonnage. 


Approximate  amount  of  all  kinds  of  freight  passing  through  this  route. 


Tons. 

1888 335,758 

1889 372,617 

1890 403,111 


336, 737 
358,111 
435.  745 

445,237 
454.950 
445,443 
467,113 
440,  310 
414, 410 


1891. 

1892. 
1893. 


Tons. 

328,609 
281,542 
296,520 
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K7. 

IMPROVEMENT    OF    NORTH    LANDING    RIVER,    VIRGINIA    AND    NORTH 

CAROLINA. 

This  river  forms  one  of  tlie  links  of  the  inland  water  routes  from 
Norfolk,  Ya.,  to  Albemarle  Sound,  North  Carolina,  through  Currituck 
Sound,  described  above. 

Before  improvement  the  nrvigation  of  this  river  was  obstructed  by 
shoals,  over  which  the  depth  was  G  feet  at  low  water,  by  snags,  and  by 
sharp  bends. 

The  plan  of  improvement  adopted  in  1879  was  to  secure  a  channel 
80  feet  wide  and  1)  feet  deep  at  low  water  by  dredging  shoals  and 
removing  bends  and  obstructions  from  North  Landing  bridge  to  Peraby 
Island,  in  Currituck  Sound,  a  distance  of  17  miles. 

This  channel  was  obtained  and  the  project  completed  June  30, 1884, 
at  a  cost  of  $49,777.34.  Since  that  time  $0,379.54  has  been  expended 
on  this  river  in  removing  sunken  logs,  which  have  been  detached  fh>m 
passing  rafts,  making  the  total  expenditures  on  this  imi)rovement  since 
June  30,  1893,  $56,150.88. 

The  river  Mas  last  cleared  of  sunken  logs  in  August  and  September, 
1892,  these  obstructions  having  by  that  time  become  troublesome  to 
navigation. 

The  method  adopted  for  rafting  logs  in  these  waters  is  very  faulty, 
resulting  in  a  considerable  loss  of  logs  to  the  owners  and  a  material 
obstructi<m  to  navigation  on  this  river  and  the  connecting  portions  of 
the  inland  water  route,  by  decreasing  the  available  navigable  depth  by 
at  least  1  foot  and  by  remaining  a  menace  to  the  hulls  and  propellers  of 
passing  vessels.  These  sunken  logs  are  now  the  controlling  element  of 
the  available  depth  in  these  streams,  and  the  desirability  of  doing  any 
further  dredging  while  the  rafting  business  is  carried  on  under  the 
present  S3\stem  is  ([uest  ion  able. 

There  were  no  expenditures  on  this  imj)rovement  during  the  fiscal 
year  ending  ffune  3(»,  1894. 

Tlie  only  operations  contemi)lated  for  the  present  are  the  removal  of 
sunken  obstructions  from  time  to  time.  The  balance  on  hand  will  suf- 
lice  for  this  piu^pose,  and  no  further  appropriation  is  needed. 

For  commercial  statistics,  see  report  on  improvement  of  '' Inland 
water  route,"  etc. 

APPROPRIATIONS. 

March  3.1879 $25,000 

June  11,1H?S0 15,000 

Marcli  3,1881 7,500 

August  2, 1882 8,000 

Total 55, 500 

Money  statement. 

July  1, 1803,  balance  unexpended $1, 512. 81 

July  1, 1894,  balance  unexpended 1, 512. 81 
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K  8. 

REMOVAL  OF  SUNKEN  VESSELS  OR  CRAFl^  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Wrecks  of  schooners  LulUj  Edith  Berwindj  and  Mary  E.  H,  G. 
Dow, — The  three-masted  schooner  Lulu  went  ashore  on  the  Horse- 
shoe, Chesaj>eake.Bay,  ENE.  2^  miles  from  Thimble  ShoalLight.  She 
was  built  in  1873,  at  Wattleboro,  Me.,  and  her  dimensions  are:  Length, 
130  feet;  beam,  32  feet;  depth,  15  feet;  registered  tonnage,  451  tons; 
is  built  of  wood,  and  when  wrecked  was  laden  with  coal. 

The  four  masted  schooner  Edith  Berichid  went  ashore  on  Nautilus 
Shoal,  Cape  Charles,  Virginia,  4f  miles  SSW.  from  Cape  Charles  Light 
and  1\  miles  E.  M  Nautilus  Shoal  Buoy  No.  2.  She  was  built  in  18S9 
at  Coopers  Point,  New  Jersey,  and  her  dimensions  are:  Length,  177 
feet;  beam,  31)  feet;  depth,  16  feet;  registered  tonnage,  815  tons;  is 
built  of  wood,  and  when  wrecked  was  laden  with  phosphate  rock. 

The  four-masted  schooner  Mary  E,  U.  G.  Dow  went  ashore  on  the 
Outer  Middle  Ground,  Cape  Charles,  Virginia,  1  mile  SE.  of  Middle 
Ground  Buoy  No.  4.  She  was  built  in  1892  at  Bath,  Me.,  and  her 
dimensions  are:  Length,  203  feet;  beam,  32  feet;  dept  i,  19  feet;  regis- 
tered tonniige,  1,138  tons;  is  built  pf  wood,  and  when  wrecked  was 
laden  with  coal. 

These  three  wrecks  were  reported  as  obstructing  and  endang/ring 
navigation,  and  when  it  became  evident  that  their  owners  did  not 
intend  to  remove  them  a  project  for  their  removal,  at  a  cost  (estimated) 
of  8 1,500  for  the  XitZw,  $3,000  for  the  Edith  Bencind,  and  $2,500  for 
the  Mary  E.  H.  G.  Dow,  was  submitted  for  approval  and  their  removal 
authorized.  The  thirty  days'  notice  required  by  law  was  published  on 
May  G,  1893,  and  proposals  for  removing  the  three  wrecks  were  opened 
on  June  (>,  1893. 

A  contract  was  entered  into  on  June  19, 1893,  with  the  lowest  bidder, 
\V.  H.  French,  of  Norfolk,  Va.,  for  their  removal,  at  a  cost  of  $1,500 
for  the  Xm/w,  $1,700  for  the  Edith  Berwind  and  $1,800  for  the  Mary 
E.  H.  G.  DoWj  the  work  to  be  commenced  by  July  1,  1893,  and  com- 
pleted by  August  31,  1893. 

Operations  were  begun  under  this  contract  on  July  3,  1893,  and 
completed  August  1,  1893. 

The  total  cost  of  the  removal  of  the  three  wrecks  was  $5,181.92, 
of  which  $5,000  was  for  work  done  under  contract  and  the  $181.92 
was  for  inspection,  advertising,  etc. 


APPENDIX  L. 


IMPROVEMENT   OF   CERTAIN   RIVERS   AND   HARBORS  IN   NORTH    CARO- 
LINA AND  SOUTH  CAROLINA. 


REPORT  OF  MAJ.  W.  S.  STAXTON,  CORPS  OF  EXOINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  EM)ING  JUNE  30,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORK. 


1 M  PROVE M E NTS . 


1.  Roanoke  River,  North  Carolina.  14. 

2.  Pasquotank  River,  North  Carolina.         15. 

3.  Mackeys  Creek,  North  Carolina. 

4.  Ocracoke  Inlet,  North  Carolina.  16. 

5.  Fishing  Creek,  North  Carolina.  17. 

6.  Pamlico  and  Tar  Rivers,  North  Caro- 

lina. 18. 

7.  ('ontentnia  Creek,  North  Carolina.       | 

8.  Trent  River,  North  Carolina.  i  19. 

9.  Xonse  River.  North  Carolina. 

10.  Inland  waterway  between  Newbern     20. 

and  Beaufort,' N.  C.  21. 

11.  Harbor  at  Beaufort,  N.  C.  22. 

12.  Inland  waterway  between  Beaufort 

Harbor  and  New  River,  N.C.  | 

13.  Inland  waterway  between  New  River  j 

and  Swansboro,  N.  C.  i 


New  River,  North  Carolina. 

North  East  (Cape  Fear)  River,  North 
Carolina. 

Black  River,  North  Carolina. 

Cape  Fear  River,  above  Wilmington, 
N.  C. 

Cape  Fear  River,  at  and  below  Wil- 
mington, N.  C. 

Lock  woods  Folly  River,  North  Caro- 
lina. 

Georgetown  Harbor,  South  Carolina. 

Winj-aw  Baj-,  South  Carolina. 

Removing  sunken  vessels  or  craft 
obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Wilmingtonj  N,  C,  July  9^  1894, 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  jear  endliig'Jvine  .'^0,  1894,  upon  tlie  works  of  river  and  har- 
bor improvement  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


L  I. 

IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA 

The  Roanoke  flows  into  the  extreme  westerly  end  of  Albemarle  Sound, 
a  tideless  body  of  fresh  water  connected  by  the  strait  known  as  Croatan 
Sound  with  Pamlico  Sound,  likewise  tideless  but  of  salt  water.    From 
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tbe  moutli  of  tho  lloaiioko  the  (listanco  by  these  three  souDdA  to 
the  ocean  at  Ocracoke  Inlet,  and  by  Albemarle  Sound,  North  Biver, 
Albemarle  and  Chesapeake  Canal,  and  Elizabeth  Eiver  to  TIampton 
lioads,  is  the  same — namely,  lOS  miles.  By  the  former  route  the  ecu- 
trolling  depth  of  water  is  7.]  fc(?t,  which  is  the  greatest  depth  that  can 
be  relied  upon  in  the  channel  on  the  inner  shoals  at  Ocracoke  Inlet; 
and  if,  in  accordance  Avith  the  approved  project  for  tho  improvement 
of  that  channel,  the  depth  be  increased  from  7  J  toO  feet  the  controlling 
depth  by  the  route  to  tho  month  of  the  lloanoke  will  be  increased  only 
to  8  feet,  which  is  the  greatest  depth  that  can  be  relied  upon  through 
Croalan  Sound.  By  the  route  from  Hampton  Ivoads  the  controlling 
depth  varies  from  G  to  7  feet,  varying  as  the  direction  and  force  of  the 
wind  impels  water  from  or  into  the  canal. 

From  the  mouth  of  the  Koanoke  up  G7  miles  to  Indian  Highland 
Bar,  extending  past  the  towns  of  Plymouth,  .Tamesville,  Williauistou, 
and  Hamilton,  all  on  its  right  (southerly)  bank,  with  populations, 
resi)ectively,  of  1,212,  340,  751,  and  781,  its  natural  channel  at  lowest 
stages  very  much  exceeds  the  depth  of  8  feet,  the  greatest  that  may 
soon  be  available  to  vessels  in  reaching  the  river  from  tide  water.  In 
the  vicinity  of  Indian  Highland  Bar  the  natural  depth  diminishes  from 
about  ir>  i'eet  to  less  than  5  feet,  and  thence  02  miles  to  Weldon  the 
channel  is  a  succession  of  i>ools  separated  by  bars  of  sand,  gravel,  or 
rock. 

The  purpose  of  the  improvement  Avas  to  clear  the  channel  of  trees, 
snags,  and  war  obstructions  up  02  miles  to  Hamilton,  the  uppermost  of 
the  four  towns  above  mentioned,  i)ermitting  to  that  town  a  continuous 
navigation  for  171  miles  Irom  tide  water,  with  a  controlling  depth 
(from  Ocra(M>l  ^  Inlet)  ot  7i  feet,  and  to  deei)en  the  natural  channel 
through  the  bars  in  the  02  niiles  from  Indian  Highland  Bar  to  Weldon. 

In  pursuance  of  that  i)urpose  the  project  which  was  adopted  in  1872 
was  to  se(*ure,  at  all  seasons  of  the  year,  an  unobstructed  channel  with 
a  least  width  of  50  iln^t  from  the  mouth  121)  miles  to  Weldon,  with  a 
low-water  de])lh  of  5  fert  \\)v  the  07  miles  above  Hamilton,  and  to  clear 
the  natural  channel  of  snags  and  artiiicial  obstructions  for  the  02  miles 
below  Hamilton  to  the  dei)th  recpiisite  ibrvessels  navigating  the  North 
Carolina  sounds,  by  removing  war  obstructions,  snags,  fallen  and  over- 
hanging trees,  sand  bars,  and  kMlges,  by  dredging,  by  the  construction 
of  training  dikes,  an<l  by  blasting,  at  an  estimated  cost,  at  the  high 
prices  of  that  time,  of  8209,000. 

A  mon^  detailed  desc-rii)ti()n  of  the  river,  and  a  summary  of  the  work 
under  the  Anegoing  jwoject  to  »Iune  30,  1893,  will  be  found  on  pp.1103- 
1107  and  1351-1352  of  the  Annual  liei)Oits  of  the  Chief  of  Euerineers, 
resi)ectively  for  1892  and  1893. 

During  the  fiscal  year  en<ling  June  30,  1894,  with  three  bolsters 
manned  ]>y  27  men,  there  have  been  removed  from  40.5  miles  of  channel, 
extenuiiig  from  the  twelfth  milepost  +  i,  a  ])oint  about  5  miles  above 
riynKuitli,  to  the  lifty-sccond  milepost,  10  miles  below  Hamilton,  1,126 
snags,  270  stumps,  347  trees,  and  33  logs;  and  from  11  miles  of  river, 
extending  from  the<me  hundred  and  nineteenth  milepost,  a  little  below 
the  landing  of  the  State  Penitentiary  farm,  opposite  Halifax  and  10 
miles  below  Weldon,  to  the  one  hundred  and  eighth  milepost,  284  snags, 
113  stnmi)s,  and  350  trees;  and  from  17.7  miles  of  single  bank,  inter- 
spersed along  the  34  miles  between  the  eighteenth  milepost  at  James- 
ville  and  the  lifiy-second  mih^post,  10  miles  below  Hamilton,  2,258 
stumps,  and  7,130  trees  were  cut  and  hauled  back,  and  84  trees  trimmed, 
the  aggregate  number  of  obstructions  removed  from  the  channel  being 
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3,410  snags,  383  stumps,  G97  trees,  and  33  logs,  besides  those  removed 
from  the  banks. 

On  March  31, 1894,  the  clearing  of  the  channel  and  banks  was  so  far 
advanced,  two  hoisters  were  withdrawn  from  the  river  to  be  towed  to 
the  TJ.  S.  Engineer  depot  at  Washington,  !N".  C,  the  smaller  of  which, 
the  Conoho,  snitiible  only  for  bank  trimming  and  much  weakened  by 
decay  after  long  service  ui)on  the  river,  foundered  in  a  storm  in  Pam- 
lico Sound.  The  holster  Pamlico  wa^  left  upon  the  river  to  remove 
several  bank  slides  which  have  occurred  between  the  eightieth  and 
one  hundred  and  nineteenth  mileposts  (or  Palmyra  and  Hamilton), 
upon  which  she  is  now  engaged.  This  hoister  will  be  maintained  in  the 
river  for  the  mainteimnce  of  the  channel. 

By  indorsement  of  May  14,  1890,  from  the  office  of  the  Chief  of  Engi- 
neers, $6,000  were  allotted  for  application  to  dredging  a  cut-off  1 ,100  feet 
in  length  at  Shad  Island  Bend,  29J  miles  above  the  mouth  of  the  river, 
of  which  about  $1,000  were  applied  in  July,  1890,  to  clearing  the  site 
of  trees  and  stumps  and  in  dredging  a  cut  23  feet  wide,  7  feet  deep,  to 
about  the  level  oflow  water,  and  .150  feet  long,  when  the  work  was  sus- 
pended. Its  re8umi)tion  has  been  long  delayed  to  await  the  conveyance 
to  the  United  States  of  a  title  to  the  site,  which  has  been  obtained. 

March  .20, 1894,  contract  was  entere<l  into  with  the  lowest  bidder, 
Chester  T.  Caler,  of  Norfolk,  Va.,  and  approved  March  30,  1894,  for 
dredging  to  the  amount  of  $5,000,  at  16  cents  per  cubic  yard,  measured 
in  scow,  work  to  be  commenced  by  Octobers,  1894,  and  to  be  completed 
by  January  8,  1895.    Work  has  not  yet  commenced. 

The  bend  is  a  double  one,  very  sharp,  and  troublesome  to  the  larger 
steamers. 

There  is  now  from  Hamilton  up  to  a  point  1 J  miles  below  Weldon  the 
depth  of  5  feet  lirescribed  in  the  project,  except  upon  a  sandbar  about 
150  feet  long  at  Spring  Gut,  21  miles  above  Hamilton,  and  upon  a  sand 
bar  about  1,600  feet  long,  with  a  rocky  point  about  100  feet  across  at 
Halifax,  57  miles  above  Hamilton.  At  these  localities  an  increase  of 
depth  of  not  more  than  1  foot  is  necessary  to  obtain  5  feet  at  low  water, 
assumed  at  the  zero  of  the  Weldon  gauge,  which  was  the  lowest  recorded 
stage  of  water  from  February  1, 1875,  to  June  30,  1876,  from  May  to 
December  ^0, 1889,  and  during  1891,  1892,  and  1893,  a  period  of  four 
years  and  eleven  months. 

On  a  sand  bar  800  feet  in  length,  about  1^  miles  below  Weldon,  the 
depth  is  somewhat  less,  and  on  a  ledge  of  rock  extending  from  the  old 
Weldon  Ferry  2,850  feet  up  to  the  old  Weldon  Landing  the  depth  is 
about  1  foot  less  than  that  prescribed  in  the  project. 

At  Looking  Gu:8s  Bar,  which  is  of  sand  and  41  miles  above  Hamilton, 
the  channel  is  of  the  prescribed  depth,  but  only  from  30  to  70  feet  wide. 

Except  the  bank  slides  between  the  eightieth  and  one  hundred  and 
nineteenth  mileposts,  upon  which  the  hoister  is  now  engaged,  the  channel 
and  banks  are  well  cleared  and  the  river  is  in  good  navigable  condition. 

The  commercial  statistics  furnished  by  the  agents  of  the  steamboats 
plying  on  the  river  and  by  shippers,  aggregated  for  the  calendar  years 
1891,  1892,  and  1893,  respectively,  376,181  tons,  42,039  tons,  and  121,024 
tons.  These  three  amounts  include,  respectively,  326,289  tons,  17,166 
tons,  and  105,411  tons  of  lumber  and  lumber  products,  some  of  which  was 
carried  in  bottoms,  while  an  unknown  proportion  of  it  was  logs  in  rafts. 

A  very  considerable  part  of  this  great  fluctuation  in  lumber  and  its 
products  can  not  be  real,  but  must  be  ascribableto  indifference  to  accu- 
racy on  the  part  of  some  of  the  shippers  from  whom  only  these  statistics 
can  be  obtained. 

Deducting  all  lumber  and  lumber  products,  the  proportion  of  which 
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that  was  carried  in  bottoms  is  unknown,  there  remains  for  all  otherfreight 
carried  in  bottoms  on  the  Roanoke  River  during  tlie  calendar  years  1891, 
189li,  and  1893,  respectively,  49,892  tons,  24,873  tons,  and  15,613  tons. 

During  tlie  fiscal  years  ended  June  30,  1892,  1893,  and  1894,  the 
number  and  total  tonnage  of  steamers  that  plied  apon  the  river  was  as 
follows:  1892,5,  aggregating  713.96  tons;  1893,  8,  aggregating  1,163.34 
tons;  1894,  8,  aggregating  914.42  tons. 

Of  the  8  steamers  running  on  the  river  during  this  last  fiscal  year,  2 
of  29  tons  and  76  tons,  ascend  it  only  7  miles  to  Plymouth;  2  of  100 
tons  and  210  tons,  only  37  miles  to  Williamston;  1  of  291  tons  62  miles 
to  Hamilton,  while  only  2  steamers,  the  Lucy  of  76  and  the  Ranger  of 
69  tons,  and  a  steam  barge  of  102  tons,  navigate  any  part  of  the  river 
above  Indian  Highland  Bar,  where  the  channel  dex)th  on  the  bars  has 
been  artilicially  increased,  the  Lncii  running  weekly  to  Edwards  Ferry, 
35  miles  above  Indian  Highland  l>ar,  and  the  Ranger  running  irregu- 
larly to  the  vicinity  of  Halifax,  17  miles  higher,  the  barge  running 
irreguljirly  to  Palmyra,  12  miles  above  Indian  Highland  Bar, 

The  entire  part  of  the  river  129  miles  long  embraced  in  the  project 
of  improvement  is  paralleled  by  railroads,  at  a  distance  from  it  nowhere 
exceeding  7  miles,  which  touch  it  at  four  points,  Plymouth,  Jamesville, 
Williamston,  and  Halifax,  and  cross  it  at  two  others,  at  Weldon  and  38 
miles  below  it.  From  these  crossings  the  distance  to  Norfolk  by  rail- 
road is  respectively  80  and  79  miles,  while  by  water  it  is  238  miles  and 
200  miles,  respectively. 

While  the  railroads  seem  to  carry  a  large  part  of  the  commerce  of 
the  region  of  the  lloanoke,  sliippers  regard  the  maintenance  of  a  navi- 
gable channel  very  beneficial  in  controlling  freight  rates  by  rail. 

The  balance  now  available  is  adequate  to  maintain  the  channel  in 
good  condition  until  June  30,  1896. 

Tilt'  rivor  is  in  tlio  collection  district  of  Edcnton,  N.  C. 

Money   statement. 

Jnly  1,  1893,  balance  nnexi)cnded $44, 829. 14 

Jnnc  ;J0,  \X\)\,  amount  expended  durin^^  fiscal  year 13, 774. 14 

July  1,  1894,  balance  unexpended 31,055.00 

July  1,  1894.  outstanding  liabilities $398.18 

July  1,  1894,  amount  covered  bv  uncompleted  contracts 5,000.00 

5, 398. 18 

July  1,  1894,  balance  available 25,656.82 


Abstract  of  proposal  h  for  drcdgimj  in  Roanolce  River  f  Xorth  Carolina,  received  in  response 
to  advertisement  dated  February  10,  lS04y  and  opened  at  11  o'clock  a.  w.,  March  10^  1894, 
by  Maj.  Jy.  N.  JStanton,  Corps  of  Engineers,  U.  S.  Army. 


No.  Nuiiic  and  addn'BH  i>f  bidder. 


1     Chester  T.  (^alor.  Norfolk.  Va 


2 

8 
4 


Virginia  DnMlgini;  ('o.,  Hichinoud,  Va.*. 

B.  F.  Hipph',  Pliihidflphia.  Tu 

G .  K.  Bakir,  IJorkU^v,  Va 


Price  bid 
(per  cable 
yard,  hgow 
measure). 


Oentt, 
16 
24 


•Contingent  upon  drcdpin*;  in  waterway  between  Beaufort  Harbor,  and  New  River,  North Can^ina. 
Bid  No.  2  is  informal,  inasmuch  ah  then^  in  no  ;;u:iranty  and  that  the  evidence  of  the  president's 
authority  to  execute  the  Hame  is  not  fiirniHhiHl,  nor  is  the  seal  of  the  c'om]>any  attached. 

Recommended  that  award  be  made  to  No.  1,  Chester  T.  Caler. 
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COMMERCIAL   STATISTICS. 


List  of  8teamer8  navigating   the  Roanoke  iJirei*,  North  Carolinaf  during  the  fiscal  year 

ending  June  30,  1894, 


Name. 


Net      I 
tonnage.  [ 


Plymouth 

Lucy 

Bertie 

SuHie  Hitch 

Belle  of  Virginia 

Harry 

Ranirer 

Or.  

Total 


210. 

15 

76. 

36 

35.47 

291, 

52 

29.23 

100.46 

69.24 

101. 

99 

914. 

42 

From— 


Williamston.... 
Edwards  Ferry. 

Plymouth 

Hamilton 

Plymouth 

Williamston.... 
Above  Halifax  . 
Palmyra 


To— 


Eden  ton  . 
Norfolk.. 
Windsor . 
Montrose 
Norfolk.. 

...do 

...do.... 
...do.... 


Number  of 
trips. 


Dailv. 
Wee'kly. 
Daily. 
Weekly. 

Do. 

Do. 
Irregular. 

Do. 


Class  of  goods. 


Cotton 

Cotton  seed 

Grains 

Vegetables,  including  truck 

Cattle 

Horses 

Fish 

Oysters 

Tar 


Class  of  goods. 


Peanuts 

Lumber 

Shingles 

Fertilisers 

Machinery 

General  merchandise. 


Total 


Tons. 


1.124 
97, 1*90 
8, 127 
2,449 
2J 
8,855 


121,024 


Number  of  passengers  carried 

Increase  since  last  year tons . 

Transportation  lines  established 


All  articles  carried  in  bottoms,  other  than  lumber tons . . 

Lumber,  embracing  such  as  was  carried  in  bottoms  and  some  carried  as 
logs  in  rafts tons.. 


Calendar  year  ending  December  31 — 


Roanoke  River,  North  Carolina. 


APPROPRIATED. 


10,284 
78,985 
None. 

23,  734 

97,290 


Total,  as  above do. .   121, 024 

Freight  transported. 


Tons. 


1870 1  VtO.OOQ 

1800 I  182,  700 

1891 ;  376,181 

1892 42,039 


Date. 


March  3,1871-. 
June  10,  1872  .. 
March  3, 1873.. 
Jane  23, 1874  . . 
August  2, 1882. 


Amount.  I  Aggregate. 


$20,000 

10,000 

10,000 

5,000 

5,000 


ENG  94. 


63 


$20,000 
30,000 
40,000 
45,000 
50,000 


Date. 


Amount. :  Aggregate 


July  5, 1884 $3.  JKX) 

Augusts.  1886 1  20.000 

August  11, 1888 !  40,000 

September  19, 1890 '  25.000 

Julvl3,1892 50.000 


$53, 000 
73,000 
113,000 
138,  000 
188,000 
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EXPENDED. 


To  Juno  :K)-  '    Amount.  To  Juno  30—  ,    Amount. 


1871 1    $220.75;  1885 '  $49,6m.76 

1872 0,002.9:1  1880 i  40.e00.76 

1873 1  15, 020. 59  1887 '.  58,  078. 34 

1874 i  29,665.61  1888 1  70,435.72 

1875 '  34,413.88  1889 81.456.S1 

1870 i  39,717.37  ,i  1890 i  102,034.82 

1877 i  44,818.02  ,,  1891 ,  110.O4U.37 

1878 45,000.00  1892 '  131,120.65 

1881 46,274.81  '  1893 ,  144,471.07 

1884 i  49,022.81  ,; 


L    2. 

IMPROVEMENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 

The  Pasquotank  flows  into  Albemarle  Soniid  and  is  joined  about  30 
miles  above  its  mouth  by  the  Dismal  Swamp  Canal,  niaking,.witli  the 
Elizabeth  lliver,  one  of  the  two  continuous  inland  water  routes  from 
the  sound  to  tide  water  at  Norfolk. 

Wliile  C  or  7  feet,  dependent  upon  the  force  and  direction  of  the  wint}, 
can  be  carried  through  the  Albemarle  and  Che8ai)eake  Canal,  the  arti- 
licial  i)art  of  the  other  route,  only  3  feet  can  be  carried  tlm>ugh  the 
Dismal  Swamp  Canal,  which  was  constructed  with  a  depth  of  6J  feet, 
but  has  shonled  in  places. 

The  project,  as  modified  August  3,  1802,  and  now  in  force,  is  to  clear 
the  river  channel  below  the  lower  junction  of  the  canal  of  obstructioiis 
for  small  craft  of  the  draft  that  can  be  carried  thnmgh  the  canal. 

A  description  of  the  river,  a  brief  sumuuiry  of  the  history  of  the  canal, 
which  now  belongs  entirely  to  a  corporation,  and  of  the  Government's 
former  proprietary  interest  therein;  the  i)roject  of  1889  for  the  improve- 
ment oCthe  river,  its  modilication  August  3,  1892,  and  the  work  done  • 
thereunder,  both  prior  and  subsequent  to  the  modilication,  to  June  30, 
1893,  will  be  fouml,  with  maj),  at  pp.  1354-1357  of  the  Annual  Report  of 
the  Chief  ot*  Engineers  for  1893. 

No  work  has  been  done  during  the  fiscjil  year  ended  June  30, 1894, 
the  channel  beh)W  the  entrance  to  the  canal  being  in  good  condition  for 
small  craft  of  the  draft  that  can  pass  through  the  latter. 

There  is  reported  to  be  carried  through  the  canal  about  30,000  tons 
annually. 

A  very  consi<lerable  amount  of  commerce  is  carried  by  steamboats 
from  Newberu,  through  l^imlico,  ( 'roatan,  and  across  Albemarle  sounds, 
thence  17  miles  up  tlie  Pasquotank  Kiver  to  Elizabeth  City,  whence  it 
is  shipped  by  the  Norfolk  and  Southern  Kailroad  4(5  miles  to  Norfolk, 
but  tlu»  project  does  not  embrace,  nor  is  there  necessity  for,  any  improve- 
ment of  that  part  of  the  river,  hence  its  commercial  statistics  have  not 
been  collected. 

The  balance  availalde,  $1,494.57,  is  adequate  to  maintain  until  Jane 
30,  189(5,  the  channel  up  to  the  canal  for  boats  of  the  draft  that  can 
pass  through  the  latter. 

The  river  is  in  tho  collection  district  of  Klizabcth  City,  N.  C.  ° 
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Money  statement. 

July  1, 1893,  balance  unexpended.'. $1, 508. 83 

Juno  30,  1894,  amount  expended  during  fiscal  year 9. 98 

July  1, 1894,  balance  unexpended 1,498.85 

July  1, 1894,  outstanding  liabilities 57. 50 

July  1,1894,  balance  available 1,441.35 


Paaquoianlc  Biver,  North  Carolina. 

Appropriated — 

March  2, 1829 $80.00 

September  19, 1890 3,000.00 

July  13,1892 3,000.00 

Expended  fiscal  year  ending — 

Juno  30, 1829 *47.25 

Juno  30, 1891 2,340.28 

June  30, 1892 75.87 

Juno  30, 1893 4,497.17 


L3. 

IMPROVEMENT  OF  MACKEYS  CREEK,  NORTH  CAROLINA. 

The  Norfolk  and  Southern  Eailroad,  extending  from  Norfolk  70  miles 
to  Edeutou,  N.  C,  at  the  head  of  Eden  ton  Bay,  on  the  north  shore  of 
Albemarle  Sound,  has  a  section  39  miles  long  extending  from  Mackeys 
Creek  on  the  south  shore  of  the  sound  into  the  peninsula  lying  between 
Albemarle  and  Pamlico  Sounds,  and  its  cars,  loaded  principally  with 
lumber  and  shingles,  with  some  other  freight  and  some  passengers,  are 
towed  on  barges  8  miles  across  the  sound  between  the  two  sections  of 
road. 

The  project  of  1889  was  to  dredge  a  channel  9  feet  deep,  100  feet 
wide,  and  about  2,100  feet  long  through  the  bar  at  the  mouth  of  the 
creek,  which  is  described  at  pp.  1113, 1114  of  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1892,  where,  and  also  on  pp.  1357,  1358  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1893,  will  be  found  the 
history  of  the  work  under  the  project  from  its  commencement  February 
13,  1892,  until  the  completion  of  the  project  July  12, 1892,  when  a  chan- 
nel 2,200  feet  long,  140  feet  wide,  and  9  feet  deep  was  obtained  through 
the  bar. 

A  survey  of  the  channel  in  June,  1893,  failed  to  reveal  any  shoaling 
in  the  channel  eleven  months  after  its  completion,  and  no  work  has 
been  done  for  its  maintenance  during  the  fiscal  year  ending  June  30, 
1894. 

This  creek  is  in  the  collection  district  of  Edenton,  N.  C. 

Money  statement, 

July  1 ,  1893,  balance  unexpended $603. 55 

Juno  30,  1894,  amount  expended  during  tiscal  year 139. 06 

July  1,  1894,  balance  unexpended 4&4.  49 

July  1,  1894,  outstanding  liabilities ^. 50.00 

July  1,  1894,  balance  available 414.  49 


*  Balance  of  $32.75  turned  over  to  surplus  fund. 
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COMMERCIAL   STATISTICS. 

Tlie  comumrco  for  tho  year  ending  December,  31,  1893,  is  eHtiiniiteil  tis  fullowa: 


(UUHS  of  ^(>0(1h.  Ton:!. 


Class  of  f(oo<l8.  I    Toiia. 


Cotton i             668    I  Peamit« I  201 

(;ott<iii  seed i               67  Lumlter 31, 214 

40  '  Shlnjrlcs 1  4,8:« 

24  ,,  Fcrtilizcra 417 

1, 9'J8  Gonerul  inerchaudise 7, 1'ML 

22  .|  — ^— .^^_ 

114;               Total 46,607 


(irraius 

Ve«5»'tahh'8  (includiug  truck). 

Cattle 

Fish 


I" 


Number  of  ])aKsengerH  carried,  5,180.     Increase  since  last  year,  16,444  tons;  trans- 
portation lines  established  during  the  year,  none. 

Frcigh  t  transported. 

Calendar  year  ending  De(!ember  31 —  Tonn. 

1890 32,410 

1891 33,922 

1892 30,223 

Mackeys  Crcvkf  North  Carolina. 

Appropriated  September  19,  1890 $15,000.00 

Expended  to  Jniie  30 — 

1891 a59.48 

1892 12,061.03 

1893 14,501.04 


L  4. 

IMPKOVKMENT  OF  OCRACOKE  INLET.  NORTH  CAROLINA. 

The  project  of  1889  avus  to  dredge  a  channel  300  feet  wide  throngh 
the  shoals  which,  iinmediately  within  this  inlet,  are  interposed  between 
it  and  tlie  requisite  depth  in  Pamlico  Sound,  at  an  estimated  cost,  if  10 
feet  dee]),  of  $100,000;  if  13  feet  deep,  of  $190,000;  or  if  15  feet  deep, 
of  $280,000,  and  to  ])rotect  the  channel  so  dredged  by  such  training 
walls  or  protecting  dikes  as  may  possibly  prove  necessary,  at  an  esti- 
mated additional  cost  of  $320,000. 

The  controlling  depth  at  mean  low  water  in  the  channel  navigated 
over  the  inner  shoals  was  in  1891,  as  in  1894,  7J  feet,  and  the  depth  in 
the  channel  on  the  bar  at  the  ocean  entrance  to  the  inlet  was  14  feet  in 
1891  and  1892,  but  is  12  feet  in  1S94. 

April  2,  18t>2,  the  Chief  of  Engineers  directed,  upon  the  recommen- 
dation of  the  Division  Engineer,  that  the  District  Engineer  submit  "a 
si)ecial  reimrt  on  this  8ul)ject  with  estimates  of  the  cost  of  obtaining 
and  maintaining  depths  of  10,12,  and  14  or  15  feet  at  low  water  through 
the  inner  shoals,"  with  his  "views  as  to  the  i)resent  and  prospective 
requirements  of  the  situation,  taking  into  a<!<-ount  the  ruling  depths  of 
the  rivers  whose  commerce  woiihl  j)robablybe  att'ected  by  the  imi)n)ve- 
ment  ])rop()sed  and  the  navigation  in  and  through  Pamlico  Sound." 

A  sui)ph'mental  survey  of  the  shoals,  essential  to  the  preparation  of 
the  detailed  report  so  required,  was  made  in  September  and  (>ctober, 
1892,  with  the  important  excei)t ion  of  the  necessary  current  observa- 
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tions,  which  were  prevented  by  the  weather,  and  May  15,  1893,  the 
report  was  submitted,  embodying  the  result  of  careful  investigation  of 
the  present  and  prospective  requirements  of  the  situation,  of  the  pros- 
pect of  main  ten  an  (:e  based  upon  the  results  of  the  application  of 
$133,732.40  to  the  improvement  of  a  channel  over  the  inner  shoals  from 
1826  to  1837,  and  of  tlie  supplemental  survey  so  far  as  completed,  which 
report,  with  its  appendices  and  maps,  will  be  found  on  pp.  1359-1376  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1893. 

May  20, 1893,  upon  the  recommendation  of  the  Division  Engineer,  the 
Chief  of  Engineers  directed  that  the  additional  observations  *' still 
needed  in  order  that  full  information  be  had  as  to  the  direction  and 
velocities  of  currents  in  and  near  the  channels  •  •  •  be  under- 
taken as  soon  as  possible,  and  that  when  their  results  are  known 
further  detailed  report  on  the  whole  subject  be  made  by  the  local  engi- 
neer." 

The  additional  observations  were  made  from  July  23  to  October  28, 
1893,  and  April  9  to  19,  1894;  and  May  14, 1894,  the  additional  report 
required  was  submitted,  which,  with  its  appendices  and  accompanying 
charts,  is  subjoined. 

May  18,  1894,  the  Chief  of  Engineers  approved  the  modified  project 
therein  recommended,  namely,  to  obtain  a  channel  9  feet  deep  and  300 
feet  wide  through  the  Teachs  Hole-Swash* Channel  by  dredging  a  cut 
of  that  width  \)  feet  deep  through  Cockle  Shoal  and,  to  allow  for 
shoaling,  10  feet  deep  through  the  ^'  Swash,"  and  that  should  the 
shoaling  at  the  "  Swash"  not  prove  as  serious  as  anticipated,  to  widen 
the  cut  there  to  400  feet,  to  enable  vessels  more  readily  to  pass  through 
it  in  view  of  the  cross  currents,  at  an  estimated  cost  of  $29,339.38.  If 
the  above  artificial  channel  shoal  so  rapidly  as  to  make  its  abandon- 
ment advisable,  to  dredge  a  channel  300  feet  wide  and  9  feet  deep 
through  the  shoal  at  the  head  of  Blairs  Channel,  or  at  the  head  of  its 
eastern  branch,  as  may  be  advisable  after  further  detailed  examina- 
tion,  at  an  estimated  further  cost  of  $28,000. 

Specifications  for  a  contract  to  bo  entered  into  for  the  execution  of 
the  project  as  thus  modified  were  transmitted  to  the  Chief  of  Engi- 
neers May  21, 1894,  with  applications  for  the  necessary  authority  to 
print  them  and  advertise  for  proposals,  which  authority  had  not  been 
received  at  the  close  of  the  fiscal  year. 

Pursuant  to  instructions  of  June  14,  1893,  from  the  Chief  of  Engi- 
neers, the  contract  which  had  been  entered  into  November  28,  1891, 
with  the  Alabama  Dredging  and  Jetty  Comi)any,  for  $75,000  worth  of 
dredging  at  17  cents  per  cubic  yard,  to  the  dei)th  of  12  feet  through 
the  inner  shoals  at  the  head  of  Wallace  Channel,  under  the  project  of 
1889,  and  which  had  been  three  times  extended,  was  terminated  by 
mutual  consent  by  agreement  supplemental  thereto,  entered  into  with 
that  company  July  5,  and  approved  by  the  Chief  of  Engineers  July  17, 
and  by  the  acting  Secretary  of  War  July  20, 1893. 

Unitkd  States  Engineer  Office, 

Wilmington y  X.  C,  May  14 y  1894, 

General:  In  my  report  upon  the  improvement  of  Ocracoke  Inlet,  North  Caro- 
Hua,  submitted  to  you  May  15,  1893,  it  was  stated  that  information  regarding  tbe 
currents  at  the  locality  of  the  improvement  was  desirable,  and  should  be  obtained 
in  the  season  of  1893.  The  Division  Engineer  in  his  indorsement  of  May  18  recom- 
mended, and  by  letter  of  May  20,  1893,  from  your  oflSce  (2651),  it  was  directed  that 
the  additional  observations  necessary  to  obtain  this  information  be  undertaken,  and 
that  when  their  results  are  known  further  detailed  rei)ort  be  made  on  the  whole 
subject,  which  report  I  now  have  the  honor  to  submit. 

The  duty  of  making  the  observations  I  intrusted  to  my  assistant.  First  Lieut.  E. 
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W.Yaii  C.  J^iicas,  Cori)3  of  Kn^inocrR,  who  hnd  niaclo  tlio  snppleineutal  survey  at  the 
inlet  upon  which  my  report  ot  1893  was  in  part  based. 

As  t»oou  as  hifl  other  duties  in  the  district  would  permit,  Lieut.  Lucas  formed 
a  party  with  which  lie  arrived  at  tho  inlet  July  23,  1893. 

The  work  embraced  current  and  tidal  observations  each  at  twenty-two  stations 
in  thirty-seven  localities,  widely  sexKirated  by  large  areas  of  water  so  shoal  as  to  be 
impassable  in  boats  adapted  to  the  requirements  of  the  observations. 

The  fiehl  of  the  work  was  in  tho  open  sound  extending  20  to  30  miles  on  the  one 
hand,  and  exposed  through  the  wide  inlet  to  tho  open  ocean  on  tho  other,  with  little 
prote(*tion  against  tho  wind  from  any  direction  by  tho  narrow  strip  of  laud  that 
separates  ocean  and  sound. 

Alter  i\  laborious  season,  during  which,  as  tho  period  of  slack  water  is  barely  of 
more  than  appreciable  length  in  the  vicinity  of  tho  inlet,  tho  tidal  stations  were 
connected  by  a  line  of  levels  about  G5  miles  long,  Lieut.  Lucas,  by  my  direction, 
concluded  his  observations  October  28,  1893,  after  much  interruption  by  bad  weather 
during  the  greater  part  of  that  month. 

April  9  to  19,  1894,  ho  a.uain  re])aired  with  a  sumll  party  to  the  inlet  and  made  a 
few  more  current  observations  in  tho  Teachs  Hole-Swash  Channel,  of  which  a  study 
by  mo  of  his  observations  of  last  summer  and  fall  revealed  tho  necessity. 

His  reports,  transmitted  herewith,  of  March  21  and  April  25,  1894,  accompanied 
by  <me  l)lue  print  chart  showing  t!ie  location  of  his  stations,  and  by  8  sheets  on 
which  the  result  of  his  observations  are  idotted,  contain  much  information  upon 
tho  action  of  tho  tide  and  currents,  of  utility  in  forming  an  opinion  as  to  the  perma- 
nence of  the  improvcnu*nt  and  as  to  tho  channel  best  adapted  to  it. 

1  will  now  venture  to  oMertho  conclusions  and  the  reasons  for  tho  conclusions 
which,  from  the  study  of  tho  foregoing  data  and  of  that  submitted  with  my  report 
of  May  ir>,  1893,  I  havt^  formed  regarding  tho  improvement  and  maintenance  of  a 
channel  through  those  broad  shoals  of  sand  in  so  exposed  a  location  on  one  of  the 
most  stormy  ])artH  of  tho  seacoast  of  the  I'nited  States. 

Ocracoke  Inlet  is  a  waterway  almost  :i  mile  and  three-quarters  in  width,  connect- 
ing Tamlico  Sound  with  tho  Atlantic  Ocean  through  the  low  narrow  strip  of  beach 
by  which  tho  sound  and  ocean  are  sejKirated,  exce2)t  at  tiireo  other  less  i>racticable 
inlets  at  intervals  of  11,  37 i,  and  7  miles. 

At  tho  mouth  of  the  inlet  in  tint  ocean  there  is  a  bar  u])on  which  tho  least  chan- 
nel dej)th  at  mean  low  water  is  now  12  feet,  although  at  the  date  of  my  report  of 
May  15,  1893,  it  was  14  feet. 

At  the  mouth  of  tho  inlet  in  the  sound  there  is  a  very  shoal  sector-shaped  area  of 
about  32  square  miles,  extending  radially  from  the  throat  of  tho  inlet  about  5^  to 
G;V  miles  to  the  10-foot  contour  in  tho  sound,  which  ai)])roximat<dy  follows  an  arc  10 
miles  long  from  the  slioal  verge  of  the  barrier  beach  on  one  side  to  that  on  the 
other. 

While  tln»  inlet  is  very  shoal  for  th(^  greater  part  of  its  width  it  has  a  bold  chan- 
nel about  1,()(X)  feet  widi»,  35  to  45  feet  in  ilepth  at  the  throat,  retaining  thence  a 
dei)th  of  not  less  than  20.  feet  for  5,0(X)  feet  outward  toward  tho  ocean  bar,  and 
6,600  feet  inward  toward  the  slioals  in  the  sound. 

From  this  l)old  channel  three  ]>rincipal  channels  diverge  into  tho  latter  shoals: 

First.  Teachs  Hole-Swash  Channel,  which  immediately  within  tho  iulot  curves 
abrui)tly  around  the  ]>oint  of  tlni  beach,  and  with  a  divergence  of  about  69°  from 
the  inlet  channel  follows  a  NNK.  course  close  iilong  tho  shore  f(»r  about  2^  miles, 
then  (lellecting  from  the  beach,  in  three  more  courses,  NNW.,  WNW.,  and  NW. 
it  reaches  9  feet  of  water  in  the  sound  at  a  channel  distance  of  6  miles  from  tL»« 
inlet.  This  is  tho  channel  now  navigated;  through  it  7^  feet  can  bo  carried  at 
high,  and  7.2  feet  at  low  wat<'r  from  the  inlet  to  the  sound,  and  it  is  tho  only  chan- 
nel through  wliich  there  can  be  carried  more  than  4.V  feet. 

Second.  Wallace  Channel,  which  a  litth»  within  the  inlet  deflecting  28^  southerly 
from  tho  inlet  channel,  foHows  a  course  W.  by  N.  }  N.  and  then  NW,  by  W.  and 
heads  in  4.V  feet  of  water  on  the  shoal  at  6  miles  channel  length  from  the  inlet.  It 
is  the  channel  for  tlie  inii>rovenient  of  which  $133,732.40  was,  without  success, 
expended  between  1826  and  1S37,  and  which  has  been  adopted  for  improvement  by 
the  present  project. 

Third.  Blairs  Channel,  which  l.(>  miles  within  the  inlet  abruptly  deilocts  about 
78'  northerly  from  Wallace  Channel  anil  thence  for  3J  miles  lies  almost  due  north, 
heading  in  about  3  feet  of  water  on  th(^  shoal.  This  channel  lies  between  the  two 
others.  For  about  2  miles  from  Wallace  Channel  it  is  ])arallel  with  Teachs  Hole 
Channel,  and  about  2  miles  west  from  it.  The  two  channels  then  approach  each 
other,  a  branch  of  lUairs  ('hannel  heading  within  1,500  feet  of  the  Swash  Channel, 
which  is  the  continuation  of  Teachs  Hole  Channel  toward  tht^  sound. 

The;  current  runs  from  the  ocean  through  tho  inlet  into  the  sound  from  that  stage 
of  flood  tide  when  the  ocean  has  risen  to  tlie  level  of  the  sound  to  that  stage  of  ebb 
tide  when  it  has  <'bl>ed  to  that  level  again,  and  from  tho  sound  into  tho  ocean  while 
the  latter  is  ebbing  from  the  houn<l  level  to  low  water  and  rising  to  tho  sound  level 
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aj^tn;  as  the  ocean  surface  passes  that  of  the  sound  when  rising  and  falling  with 
full  rapidity  at  about  mid-tide,  the  reversal  of  the  current  through  the  inlet  is  sud- 
den at  both  ebb  and  flood,  and  slack  water  on  the  shoals  within  the  inlet  is  of  very 
brief  duration. 

The  purpose  of  the  further  observations  was  to  obtain  information,  as  full  as 
obtainable  in  one  season,  of  the  action  upon  the  shoals  and  the  three  channels  of  the 
tidal  flow  difl'used  from  the  inlet  over  them  and  converging  to  it  from  them  at  every 
oscillation  of  the  ocean  level  above  and  below  that  of  the  sound. 

The  observations  were  not  coutined  to  the  channel  adopted  for  improvement,  but 
embraced  also  the  two  others  for  the  advantage  of  comparing  the  condition  of  the 
channels  and  the  action  of  the  currents  in  them  in  elucidating  the  agencies  to  be 
contended  against  in  maintaining  the  proposed  improvement,  and  the  best  means  to 
that  end,  and  they  have  all  been  useful  for  that  purpose. 

The  channels  and  the  stations  where  tides  and  currents  were  observed  are  shown 
on  the  blue  print  (map  1)  with  Lieut.  Lucas's  report. 

TIDAL   OSCILLATION. 

As  appears  from  Lieut.  Lucas's  report  the  mean  and  extreme  range  of  the  tide  in 
the  ocean  near  the  inlet  are  3.45  feet  and  4.9  feet. 

The  mean  surface  of  the  sound  is  about  one-tenth  of  a  foot  (0.1250  above  the  mean 
osean  level. 

In  the  ocean  the  mean  and  extreme  tides  rose  1.6  feet  and  2.35  feet  above,  and  fell 
1.85  feet  and  2.55  feet  below  the  mean  level  of  the  sound. 

At  the  throat  of  the  inlet  mean  high  water  is  six-tenths  of  a  foot  lower,  and  mean 
low  water  flve-tenths  of  a  foot  higher  than  in  the  ocean,  and  the  mean  oscillation  is 
2.35  feet  from  1.35  feet  below  to  1  foot  above  the  mean  level  of  the  sound. 

Following  Wallace  Channel  into  the  sound  7,700  from  the  inlet  (gauge  2)  the  mean 
oscillation  is  3  inches  less  than  at  the  throat  or  2.1  feet  from  1.2  feet  below  to  0.9  of 
a  foot  above  the  sound.  In  the  next  8,000  feet,  to  Ayers  Rock  (gauge  3),  2.9  miles 
from  the  inlet,  the  mean  oscillation  decreases  about  6  inches,  and  is  0.9  of  a  foot  less 
than  at  the  inlet,  being  1.45  feet,  from  0.65  of  a  foot  below  to  0.8  of  a  foot  above  the" 
sound. 

In  the  next  9,500  feet  to  Flounder  Slough  Rock  (gauge  4)  4.7  miles  from  the  inlet, 
the  mean  oscillation  decreases  1  foot,  and  is  only  0.45  of  a  foot,  from  3  inches  below  to 
0.2  of  a  foot  above  the  sound.  In  the  next  4,500  feet  (to  gauge  5)  in  4  feet  of  water,* 
5.8  miles  from  the  inlet,  the  oscillation  decreases  3  inches  and  is  only  0.2  of  a  foot, 
one-tenth  of  a  foot  below,  and  one-tenth  of  a  foot  above  the  sound.  This  gauge  (5) 
was  near  the  head  of  Wallace  Channel,  5f  miles,  channel  length,  from  the  inlet,  and 
near  the  easterly  end  of  the  cut,  about  1  mile  in  length,  which,  in  accordance  with 
the  ]>roject,  is  to  be  dredged  to  extend  that  channel  to  a  navigable  depth  in  the 
sound .  The  oscillation  there  at  the  head  of  that  channel,  0.2  of  a  foot,  is  the  same  as  that 
found  at  the  heads  of  7  other  main  and  minor  channels,  or  tidal  guts  (gauges  17,  18, 
19,  20,  11,  15,  and  22, map  1),  respectively,  4.92,  6.43,  6.15,  5.3,  5.39,5.5,  and 5.19 miles, 
channel  distance,  from  the  inlet. 

From  observations  taken  through  the  courtesy  of  the  light-house  Board  by  the 
keeper  of  the  Southwest  Straddle  light-house  in  the  sound  10  miles  northwesterly 
from  the  inlet,  during  the  continuance  of  Lieut.  Lucas's  observations,  it  appears  that 
the  mean  oscillation  of  the  surface  of  the  sound  is  one-tenth  of  a  foot. 

CURRKXT    VELOCITIES. 

WaUace  Channel. — The  maximum  observed  current  velocities  in  feet  per  second 
were  as  follows: 
At  the  throat  of  the  inlet  in  about  45  feet  of  water  (Station  A,  map  1) : 

Feet. 

Flood  at  surface 4 

Ebb  at  surface 4.4 

Flood  near  bottom 3. 4 

Ebb  near  bottom 3. 7 

At  Station  B,  5,000  feet  from  the  inlet,  where  the  depth  is  20  feet : 

Flmxl  at  surface 2.6  feet,  or  65  per  cent  of  that  at  inlet. 

Ebb  at  surface 3.8  feet,  or  86  per  cent  of  that  at  inlet. 

Floo<l  near  bottom 2.3  feet,  or  67|  per  cent  of  that  at  inlet. 

Ebb  near  bottom 2.8  feet,  or  76  per  cent  of  that  at  inlet. 

At  Ayers  Rock  (Station  C),  2  miles  farther,  where  the  depth  is  22  feet,  and  2.9 
miles  trom  the  inlet: 
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Flood  at  Hurface 3.75  feet,  or  93}  per  cent  of  that«t  inlet. 

Kl»b  at  surface 3.3    feet,  or  75  per  cent  of  that  at  inlot. 

Flood  near  bottom 3       feet,  or  88  per  rent  of  that  at  inlet. 

Kbb  uvnr  l)ottoiii 2.5    feet,  or  67  per  cent  of  that  at  inlet. 

This  very  material  increase  of  the  ilood  velocity  at  Ayers  Rock  is  ascribed  to  the 
very  large  increase  iii  the  volume  of  water  that  a  little  to  the  east  of  the  rock  enters 
the  channel  from  the  blind  channel  lea<ling  from  Portsmouth  Point. 

Off  Flounder  Slough  Rock  (Station  D),  1.8  miles  farther,  where  the  depth  is  aboat 
19  feet,  and  4.7  miles  from  the  inlet: 

Flood  at  surface 3.45  feet,  or  86|  per  cent  of  that  at  inlet. 

Ebb  a t  surface 3       feet,  or  68  per  cent  of  that  at  inlet. 

Flood  near  bottom 2.5    feet,  or  73  per  cent  of  that  at  inlet. 

Ebl)  near  bottom 1.8    feet,  or  49  per  cent  of  that  at  inlet. 

At  Station  y,j  a  mile  farther,  in  12  feet  of  water,  approaching  the  head  of  Wallace 
('liannel,  and  about  5.7  miles  from  the  inlet: 

Flood  at  surface 2     feet,  or  .50  per  cent  of  that  at  inlet. 

Kbb  at  surface 1.9  feet,  or  43  per  cent  of  that  at  inlet. 

Flood  near  bottom 1.7  feet,  or  50  per  cent  of  that  at  inlet. 

Ebb  near  bottom 1.6  feet,  or  43  per  cent  of  that  at  inlet. 

At  StatKm  17,  a  half  mile  farther,  iu  about  3  feet  of  water,  at  the  extreme  head  of 
Wallace  ('hannel,  and  6.2  miles  fnmi  the  inlet: 

Flood  at  surface 2.2    feet,  or  55  ]>er  cent  of  that  at  inlet. 

Ebb  at  surface 1.7    feet,  or  39  per  cent  of  that  at  inlet. 

Flood  near  bottom 2       feet,  or  .59  per  cent  of  that  at  inlet. 

Ebb  near  bottom 1 .45  feet,  or  39  per  cent  of  that  at  inlet. 

On  the  prolongation  of  the  direction  of  Wallace  Channel,  where  the  channel  it  ia 
proposed  to  dredge  through  the  shoal  would  emerge  in  10  feet(»f  water  in  thesonnd, 
h^  miles  froni  the  inlet,  the  maximum  Ilood  and  ebb  velocities  are  equal,  being  0.7  of 
a  foot  near  the  bottom  and  0.9  of  a  f(>ot  near  the  surface. 

lilalrs  Channel. — At  Station  F.  in  19  feet  of  water,  3,800  feet  from  its  confluence 
with  Wallace  Channel,  and  2.3  miles,  channel  distance,  from  the  iidet: 

Klood  near  surface 2.4  feet,  or  60  per  cent  of  that  at  inlet. 

Ebb  near  snrfaeo 3     feet,  or  68  per  cent  of  that  at  inlet. 

Flood  near  bottom 2     feet,  or  59  i)er  cent  of  that  at  inlet. 

Ebb  near  bottom 2.4  feet,  or  65  ]»er  cent  of  that  at  inlet. 

At  Station  .7,  iu  22  feet  of  water,  4  miles,  channel  distance,  from  the  inlet: 

Flood  near  surface 2.8  feet,  or  70  jmt  cent  of  that  at  inlet. 

Ebb  near  surface 2.9  feet,  or  ii6  per  cent  of  that  at  inlet. 

Flood  near  bottom 2.4  feet,  or  70  per  cent  of  that  nt  inlet. 

Ebb  near  bottom 2.5  feet,  or  67  per  cent  of  that  at  inlet. 

At  Station  K,  in  about  2A  feet  of  water,  5.4  miles,  channel  distance,  from  the  iulet: 

Floo<l  near  surface 2.3  feet,  or  57^  per  cent  of  that  at  inlet. 

Ebb  near  surface 1.9  feet,  or  43  per  cent  of  that  at  inlet. 

Flood  near  l)ottom 2     feet,  or  59  per  cent  of  that  at  inlet. 

Ebb  near  bott(»m 1.6  feet,  or  43  per  cent  of  that  at  inlet. 

Tvuvhn  Ilole-Swash  Channel. — At  Stiition  L,  in  about  19  ieeX  of  water,  3,600  feet 
from  the  coulluence  with  Wallace  Channel  and  from  the  inlft: 

Flood  near  surface 3.8  feet,  or  95  ])er  cent  of  that  at  inlet. 

Ebb  near  .surface 3.8  feet,  or  8(»  per  ten  t  oIl  that  at  inlet. 

Flood  n**ar  l)ottom 3     feet,  or  ^'i*'  per  cent  of  that  at  inlet. 

Ebb  near  b(»ttom 3     feet,  or  SI  jier  cent  of  that  at  inlet. 

At  Station  M,  in  about  15  fet^t  of  water,  3^  miles  from  the  inlet: 

Flood  n(»ar  surface 2.1  feet,  or  52A  per  rent  of  that  at  inlet. 

Ebb  near  surface 1.9  feet,  or  43  per  cent  of  that  at  inlet. 

Flood  near  bottom 1.6  f(;et,  or  47  per  cent  of  that  at  inlet. 

Ebb  near  l>ottoni 1.4  feet,  or  iW  per  cent  of  that  at  inlet. 

At  Station  N,  in  al>out  7  feet  of  water,  4.4  mile^  from  th<;  inlet: 

Flood  near  surface 1.1     feet,  (►r  35  per  cent  of  that  at  inlet. 

Ebb  near  surface 1 .3    feet,  ov  30  per  cent  of  that  at  inlet. 

Flood  near  bottom 1.15  feet .  or  34  per  cent  of  that  at  inlot. 

Ebb  near  bottom 1.1    feet,  or  30  per  cent  of  that  at  inlets 
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At  Station  Q,  in  9  feet  of  water  iu  the  sound,  nearly  5^  miles  from  the  inlet: 

Flood  near  surface 1.4  feet,  or  35  per  cent  of  that  at  iulet. 

Ebb  near  surface 1.3  feet,  or  30  per  cent  of  that  at  inlet. 

Floo<l  near  bottom 1 .2  feet,  or  35  per  cent  of  that  at  inlet. 

Ebb  near  bottom 1.1  feet,  or  30  per  cent  of  that  at  inlet. 

At  all  the  five  stations  in  Wallace  Channel,  0.6  to  6.2  miles,  and  averaging  4  miles 
from  tlie  inlet,  the  mean  flood  velocity  near  the  bottom  is  67^  per  cent  of  that  at  the 
inlet. 

At  the  three  stations  in  Blairs  Channel  and  the  one  (B)  in  Wallace  Channel, 
between  Blairs  Channel  and  the  inlet,  0.6  to  5.4  miles,  and  averaging  3  miles  from 
the  inlet,  it  is  64  per  cent  of  that  at  the  inlet. 

At  the  four  stations  in  Teachs  Hole- Swash  Channel,  0.7  to  5f  and  averaging  3.6 
miles  from  the  inlet,  it  is  51  per  cent  of  that  at  the  inlet. 

At  the  three  uppermost  stations  m  Wallace  Channel,  4.7  to  6.2  and  averaging  5^ 
miles  from  the  inlet,  it  is  60|  per  cent  of  that  at  the  iiilet. 

At  the  two  uppermost  stations  in  Blairs  Channel,  4  to  5.4  and  averaging  4.7  miles 
from  the  inlet,  it  is  64^  per  cent,  of  that  at  the  inlet. 

At  the  three  uppermost  stations  in  Teachs  Hole-Swash  Channel,  3^  to  5|  and  aver- 
aging 4^  miles  from  the  inlet,  it  is  38f  per  cent,  of  that  at  the  inlet. 

Of  these  three  channels,  in  the  two,  Wallace  and  Blairs,  heading  hi^h  on  the  shoals 
in  3  to  4j  feet  of  water,  the  velocity  of  the  tlood  current  is  well  sustained,  with  very 
considerable  transporting  power  for  sand,  while  in  Teachs  Hole-Swash  Channel,  iu 
which  is  naturally  maintained  a  minimum  depth  of  7^  feet  (only  18  inches  less  than 
the  greatest  draft  that  can  be  carried  to  any  port  or  shipping  point  accessible  from 
Pamlico  Sound),  the  flood  current  is  comparatively  feeble. 

At  the  head  of  the  two  former  channels  on  the  shoals  the  flood  exceed  the  ebb 
velocities;  but  iu  other  parts  of  those  two  channels  the  relative  velocities  during 
flood  and  ebb  vary  materially,  the  ebb  being  the  greater  throughout  Blairs  Channel 
uutil  near  its  head,  while  in  Wallace  Channel  the  flood  velocity  is  the  greater  above 
Ayers  Rock,  2.9  miles  from  the  inlet,  and  the  ebb  the  greater  below  it.  In  Teachs 
Hole-Swash  Channel  the  flood  and  ebb  velocities  are  e(iual  3,600  feet  from  the  inlet, 
while  at  the  three  stations  farther  toward  the  sound  the  ebb  is  always  the  less,  and 
87i  to  96  i>er  cent  of  the  flood  velocity. 

Lieut.  Lucas  reports  that  all  the  observed  floo«l  and  ebb  velocities  at  all  the  sta- 
tions in  the  three  channels  at  all  times,  except  about  one-half  hour  before  and  oner 
half  hour  after  slack  water  ( which  is  of  barely  more  than  a])preciable  duration ),  exceed 
one-half  foot  per  second  or  30  feet  per  minute,  the  velocity  which  it  is  said  by  the 
authorities  will  just  move  fine  sand. 

Lieut.  Lucas  found  that  the  following  percentages  of  sand  taken  by  him  i^rom  the 
following  localities  in  tlie  channel  pass  through  a  sieve  the  clear  dimensions  of  whose 
meshes  was  one-sixtieth  of  an  inch: 


Location. 


Distance   '^^^"eli 
one- 


from 
inlet. 


sixtieth 
sieve. 


On  ont<*r  bar 

Throat  of  inlet 

Middle  (i round  Bnov 
Beacon  Island  Slousn 

AyoTA  Kock 

Eamt  end  of  cut 

Crest  of  shoal 

West  end  of  xhoal . . . 


The  weight  of  the  sand  found  on  the  crest  of  the  shoal  at  the  head  of  Wallace 
Channel  is  94  pounds  per  bushel,  dry. 

At  Station  V,  in  3  feet  of  water,  on  the  shoal  at  the  head  of  Wallace  Channel,  6.2 
miles  irom  the  inlet,  near  the  bottom,  the  flood  velocity,  2  feet  per  second,  is  59  per 
cent  of  that  at  the  inlet,  while  the  ebb  velocity,  1.45  feet  per  second,  is  only  39  per 
cent  of  that  at  the  inlet.  The  ebb  velocity,  1.45  feet  per  second  at  this  station,  is 
72A  per  cent  of  the  flood  velocity,  2  feet. 

At  Station  K,  iu  2^  feet  of  water,  on  the  shoal  at  the  head  of  Blairs  Channel,  5.4 
miles  from  the  inlet,  near  the  bottom,  the  flood  velocity  is  likewise  2  feet  per  second, 
59  per  cent  of  that  at  the  inlet,  while  the  ebb  velocity,  1.6  feet  per  second,  is  43  per 
cent  of  that  at  the  inlet.  The  ebb  velocity..  1.6  feet  per  second  at  this  station,  is 
80  per  cent  of  2  feet,  the  flood  velocity. 
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Tht^  llood  our  rent,  apparently  retaining  its  velocity  at  those  (liAtanccs  from  the 
inlet  to  a  greater  degree  than  the  ebb  velocity  can  bo  acquired  there/ propels  IVoin 
the  ocean  bar  and  neighboring  shoals  a  greater  volume  of  sand  into  the  slack  water 
of  the  sound  than  the  ebb  cun-ent  is  able  to  return,  and  this  effect  is  augmented 
by  the  heavier  sens  that  can  be  driven  by  easterly  and  southeasterly  winds  and  gales 
from  the  ocean  throngh  the  inlet  into  the  sound  than  can  be  driven  from  the  more 
shallow  water  of  the  latter  by  the  less  violent  westerly  winds  in  the  reverse  direc- 
tion. There  is  thus  an  intermittent  discharge,  but  with  ever-frequent  recurrence,  of 
a  sand-burden<Hl  stream  into  a  tideless  sea. 

Thus  while  the  bold  channel  tlirough  the  inlet  is  terminated  seaward  by  a  bar  of 
the  usual  type  often  found  in  the  ocean  at  the  outlets  of  tidal  estnaries,  resulting 
from  the  aetiou  of  the  Hood,  ebb,  and  littoral  currents  upon  the  sand  thrown  up  by 
the  waves  from  the  1>i>rdering  shallows  of  the  sea  souuaward,  it  is  terminated  oy  a 
b:ir  of  a  distinctly  different  character,  or  of  the  delta  type. 

As  the  gradually  increasing  volume  and  height  of  the  deposit  formed  on  the  pro* 
lon^ation  of  the  axis  of  a  stream  that  bears  material  into  slack  water  obstructs  its 
direct  How  and  deflects  it  laterally  where  the  deposit  is  less  in  volume  and  in  height, 
thus  forming  branch  channels  and  deltas,  so,  near  the  heads  of  Wallace  and  Blairs 
channels,  branch  channels  {a,  by  r,  d,  e,  and/,  map  1)  are  noticeable  that  seem  to  have 
been  formed  in  like  manner.  Through  these  branch  channels  the  material  brought 
up  through  the  trunk  (or  ]>rincipi)l)  channel  seems  to  be  distributed,  raising  the  crent 
of  the  shoal  to  Ua  grade  at  the  head  of  the  main  channel. 

I^ieut.  Lu(!as  reports  these  branch  channels  to  be  bordered  by  banks  or  shoals  of 
considerable  width,  which  are  materially  higher  than  the  broad  shoal  areas  which 
they  bound  and  which  lie  l)etw<>(^n  the  heads  of  the  several  channels  and  their 
branches,  from  which  areas  these  bord<^ring  shoals  may  retard  the  ebb  flow  and  also 
the  ebb  current  in  the  ui^^per  parts  of  the  channels. 

From  current  observations  takt^n  at  the  heads  of  several  of  these  branch  chaunels 
it  was  found  that  the  Hood  exceed  the  ebb  velocities. 

As  the  Hood  current  ]>ro]>els  to  the  upper  ]>arwS  of  these  channels  and  shoals  a  larger 
volume  of  san<l  than  the  weaker  ebb  current  there  can  return,  the  shoals  rise  by  suc- 
cessive increments  at  each  reversal  of  the  tide.  The  Hood  current  is  able  to  propel 
less  and  less  sand  up,  and  the  weaker  ebb  current  more  and  more  sand  down  the  gradu- 
ally iucreasingslopc  until  the  gradient  is  reached  which  e(|ualizes  these  two  Toxumes. 

The  height  reaclitMl  by  the  shoals  at  the  head  of  the  channels  and  thoir  branches  is 
2  to  1  feet  below  ihv.  surface  of  the  water  in  the  sound. 

It  is  a])prehende(l  that  by  such  j>ro<'ess,  unless  it  be  kept  open  by  dredging,  any  cut 
will  bo  ultimately  1ille<l  tliat  maybe  artificially  made  tlirough  the  crest  of  these 
shoals  from  the  head  of  any  of  these  channels  to  the  sound,  and  that  the  filling  will 
be  augmented  by  easlerly  and  south(?asterly  gales,  depending  in  degree  upon  the 
ex]>ctsure  of  the  artiticial  channel  to  them. 

Whether  or  not  the  foregoing  be  :i  correct  concei>tion  of  the  ]>roe6ss  by  which  the 
shoals  have  becu  formed,  tln^  law  governing  the  forces  which  have  formed  them,  the 
law  of  their  bi'ing,  will  not  excej>t  from  its  operation  any  part  of  the  shoals  which 
may  l>o  selecte<l  for  (h?epening  and  ap]>ropriating  to  navigatitm. 

It  is  not  apparent  that  training  walls  would  be  etlicacious  in  maintaining  the  arti- 
fnial  depth.  If  built  of  wood  the  teredo  would  speedily  ilestroy  them,  and  if  built 
of  lipraj)  stone  they  would  be  a  c(»slly  and  uni>r<miising  experiment. 

.  .'itii  the  variable  strength  of  the  Hood  curn'ut  in  iu?ap  and  spring  tides  and  east- 
erly and  southeasterly  gales  vari<*s  also  thc^  volume  of  sand  bonie  up  the  channels 
fro:. I  tin*  inlet,  an<l  the  distanc(»  into  the  slack  water  of  the  sound  to  which  it  is  home, 
fn>m  the  interior  limit  of  nea|>  tides  t<)  the  mu<'h  greater  one  in  viident  southeasterly 
gales.  Thus,  while  tin?  lO-foot  j-ontour  on  the  soundward  slope  of  the  shoals  is  5.0 
miles  from  the  inlet  in  a  <lirection  \.  by  \V.  Iroai  the  latter,  where  the  Teachs  Hole 
Swash  Channel  tjuters  the  sound,  in  the  more  <'xi)osed  general  direction  of  Wallace 
(■Iiannel,  iiorthwcM  by  \V.  .1  W.,  that  contour  is  a  mile  farther,  or  G.6  miles  from 
tl  •'  inlet. 

The  most  vir>lenl  gales  on  that  ])art  of  the  coast  are  from  the  southe.ist,  but  they 
are  the  most  brief  in  duration.  A  line  drawn  SK.  and  N\V.  through  the  inlet  auq 
j>rolongtMl  into  the  sound  is  exa<'tly  <'oiu<'ident  in  <lirectiou  with  the  bold  ohaanel 
1*  miles  long,  20  in  l.")  feet  deej),  and  1,(H)0  l\*et  wide  in  the  inlet,  and  passes  longi- 
tudinally throujiih  the  shank  of  the  hook-shax>ed  Royal  Shoal,  where  the  lO-fbot 
contour  is  ])nshed  mor(<i  than  liv  miles  farther  into  the  sound,  or  0^  miles  from  the 
inlet. 

Th<^  coincidence  in  direction  of  the  inlet  channel  anil  of  thtMiarrow  shoal  that 
Juts  over  2A  miles  into  tin*  sound  beyond  the  otherwise!  (piitc?  r«*gular  outline  of  the 
shoals  (see  (.'oast  Survey  Chart  \o.  113),  inditrjite  the  dominating  efVect  of  the  most 
violent  gales,  although  the  most  brief  in  durati<m,  upon  these  broad  shoals  of  shift- 
ing snnd. 

In  Wallace  Channel,  which  has  bei'u  adopted  for  improvement,  the  Hoo<l  current, 
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as  shown  by  tho  observations,  has  greater  energy  than  in  the  other  channels.  The 
energy  which  maintains  in  that  direction  a  bold  channel  to  a  distance  from  the  inlet 
a  uiilc  greater  than  tho  same  depth,  12  feet,  is  maintained  in  Blairs  Channel,  also 
bears  thron^h  that  channel  n  larger  volnme  of  sand,  forming  and  interposing  a 
greater  barrier  between  its  head  and  navigable  depths  in  the  sound;  thus  tho  dis- 
tances from  9  feet  of  water  in  Hlairs  Channel  and  in  one  of  its  branches  of  nav- 
igable dimensions,  to  i)  feet  of  water  in  tho  sound,  are  respectively  1,900  and  2,100 
feet,  while  the  distance  between  the  same  depths  in  Wallace  Channel  and  tho  sound 
is  4,100  feet,  and  tho  respective  volnmes  to  bo  removed  to  obtaiu  a  channel  300  feet 
wide  and  9  feet  deep  are  about  97,000  and  173,000  cubio  yards.  This  difference 
would  seem  to  be  out  of  proportion  to  tho  relative  capacities  and  current  velocities 
of  the  two  channels,  and  may  be  ascribed  to  the  much  greater  exposure  of  Wallace 
Channel  to  southeasterly  gales,  as  its  general  trend,  NW,  by*W.  ^  W.,  and  SE.  by 
E.  f  E.,  differs  but  15^°  (easterly)  from  the  severest  exposure,  about  due  SE..  while 
the  trend  of  Blairs  Channel  is  almost  duo  north  and  south  toward  tho  point  of 
Portsmouth  Island. 

While  in  easterly  and  southeasterly  gales  heavy  seas  from  tho  ocean  can  surge 
almost  directly  into  Wallace  Channel,  inducing  currents  bearing  large  masses  of  sand 
to  its  head,  Blairs  and  Teachs  Hole  channels  are  protected  from  all  seas  by  their 
direction  and  by  Shark  Shoal  projecting  far  seaward  from  Portsmouth  Point. 

Thus,  while  the  variation  in  the  force  and  action  of  tho  currents  in  Blairs  and 
Teachs  Hole  channels  is  restricted  to  tho  comparatively  moderate  limits  due  to  neap 
and  spring  tides,  to  the  effect  of  tho  wind  within  the  limits  of  the  channels  them- 
selves or  on  the  shallow  water  over  Shark  Shoal,  and  to  the  escape  laterally  into  them 
of  water  forced  by  violent  gales  into  tho  main  inlet  channel  and  into  Wallaco  Chan- 
nel, the  force  and  effect  of  the  currents  in  Wallaco  Channel,  on  tho  other  hand,  are 
liable  to  much  greater  variations  due  to  its  comparatively  great  exposure  to  south- 
easterly gales. 

In  proof  of  tho  variable  effect  caused  by  gales  in  Wallaco  Channel  may  bo  cited 
tho  statement,  on  p.  1362  of  tho  Annual  Keport  of  the  Chief  of  Engineers  for  1893, 
that  the  10-foot  contour  at  tho  head  of  that  channel  receded  toward  the  inlet  one- 
half  mile  in  tho  twenty-seven  years  from  1830  to  1857,  advan«;ed  into  the  shoals  live- 
eighths  of  a  mile  in  the  twenty  years  from  1857  to  1877,  and  ii  vc-eighthsof  a  mile  in  the 
tifteen  years  from  1877  to  1892.  It  is  also  shown,  on  tho  page  above  cited,  from  sur- 
veys an<l  estimates  made  in  1827  and  1891.  that  tool)tain  a  channel  300  foot  wide  and 
9  feet  deep  from  Wallace  Channel  to  the  sound  re(iuired  the  excavation  of  150,000 
cubic  yards  in  1827,  and  of  155,351  cubic  yards  in  1891. 

The  net  advance,  three-fourths  of  a  mile,  of  tho  ch.innt'l  in  fifty-four  years  was  of 
no  benefit  to  navigation,  as  the  bar  at  its  head  advanced  with  it  and  continued 
undiminished  in  magnitude. 

As  compared  with  the  other  two  channels,  tho  currents  in  Wallaco  Channel, 
augmented  by  gales,  can  maintain  it  to  a  greater  distance  from  the  inlet,  can  form 
and  maintain  a  larger  bar  at  its  head,  and,  it  is  apprehended,  can,  in  violent  south- 
easterly gales,  hurl  into  an  artificial  channel  cut  through  that  bar  a  mass  of  sand 
that  would  cause  sudden  and  great  deterioration,  possibly  filling  a  portion  of  it,  or 
sweeping  sand  through  it,  and  olocking  its  entrance  to  tho  bound,  whose  slack  water 
must  arrest  the  moving  sand  cither  iu  the  dredged  cut  or  in  the  sound  in  advance 
of  it. 

While,  if  funds  be  kept  available,  the  means  of  dredging  may  be  proportioned  to 
tho  amount  of  shoaling  of  any  channel  causetl  by  tho  usual  and  regular  action  of  tho 
tides  and  winds,  and  the  channel  thus  bo  kept  open  for  navigation,  the  sudden  dete- 
rioration liable  to  be  caused  by  violent  gales  can  not,  as  regards  either  the  time  of 
its  occurrence  or  its  magnitude,  bo  foreseen  and  provided  for,  and  in  an  exposed  loca- 
tion in  such  an  exi)anse  of  sandy  shoal  sudden  deterioration  may  bo  so  extensive  as  to 
entail  almost  the  entire  reconstruction  or  abandonment  of  the  artificial  channel,  to 
the  entire  interruption  of  navigation.  It  is,  therefore,  of  very  great  importance  tnat 
tho  location  select'Cd  for  the  dredged  channel  be  a  sheltered  one.  The  most  shel- 
tered of  the  three  channels  and  of  the  localities  of  tho  dredging  which  their  adoption 
would  entail  are: 

First.  Teachs  Hole- Swash  Channel,  which  for  2^  miles  lies  close  under  the  lee  of 
Ocracoke  Island,  the  dredging  in  which  would  vary  from  1,200  feet  to  1^  miles  there- 
from. 

Second.  Blairs  Channel,  about  2  miles  farther  west.  A  channel  (2,100  feet  long) 
dredged  at  the  head  of  its  eastern  branch  (/,  map  1)  would  be  1^  miles,  and  at  the 
bead  of  tho  main  channel  (Station  K,  map  1)  about  2^  miles  fromthe  island. 

Both  these  channels  are,  as  before  stated,  well  sheltered  from  the  ocean  by  their 
direction  and  bj'  Shark  Shoal. 

An  objection  which,  in  former  reports  on  this  improvement,  has  had  much  weight 
in  causing  the  rejection  of  Teachs  Hole  Channel,  is  the  fact  th.it  it  has  several  times 
become  shoal  at  its  confluenco  with  Wallaco  Channel,  which,  like  Blairs  Channel,  it 
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meets  at  almost  ri^ht  nn^los.     On  i>.  1362  of  tlio  Annual  Report  of  the  Chief  of 
Engineers  for  1893,  it  is  stated: 

**  At  llie  entranco  to  Teachs  Hole  Channel  from  the  bar  or  inlet  channel,  where 
there  ift  now  a  depth  of  9.3  feet  at  low  water,  the  surveys  sliow  a  depth  of  7  feot  i« 
1830,  and  5}  feet  in  1^52,  and  it  is  reported  hy  mariners  that  since  the  latter  date 
the  entrance  has  become  two  or  three  times  shoaled  to  (5  feet  or  less.'' 

This  shoaling  has,  it  is  said,  except  in  1852,  been  restricted  to  a  '*  bulkhead" 
extending  but  a  short  distance  up  the  channel  from  its  mouth,  which  has  been 
removed  by  the  current.  It  is  believed  that  this  shoaling  was  caused  by  the  lateral 
escape  from  Wallace  Channel  into  the  mouth  of  Teachs  Hole  Channel  of  sand  borne 
up  Wallace  Channel  in  southeast  gales,  and  that  it  would  have  caused  as  serious 
deterioration  by  lodging  in  a  cut  at  the  head  of  Wallace  Channel,  where,  it  is 
believed,  it  would  have  remained  until  dredged  out,  while  the  currents  removed  the 
deposit  from  Teachs  Hole  Channel. 

The  greatest  depth  of  wat^r  that  can  bo  relied  upon  in  the  chcinnol  leading  from 
Pamlico  Sound  up  the  Neuse  River  to  Newberu,  up  the  l^amlico  River  to  Washing- 
ton, and  through  C*roatan  Sound  to  Albemarle  Sound,  is  8  feet,  and  to  any  shipping 
poiuts  on  Pamlico  Sound  8^  feet,  while  the  greatest  depth  iu  any  authorized  project 
for  the  improvement  of  those  channels  is  9  feet  up  the  Pamlico  River  to  Washington' 

Tlie  estimated  cost  of  dredging  to  obtain  a  channel  f)f  a  minimum  width  of  300 
feet  and  minimum  depth  of  9  feet  from  the  inlet  to  the  sound  at  25  cents  per  cubic 
yard,  adding  15  per  cent  for  contingencies,  is : 

By  Wallace  Channel,  for  the  removal  of  173,123  cubic  yards,  $51,462.50. 

I5y  Blairs  Channel  (eastern  branch),  for  the  removal  of  97,545  cubic  yards, 
$28,044.19. 

By  Ti^achs  Hole-Swash  Channel,  for  the  removal  of  50,110  cubic  yards,  $14,406.68. 

The  foregoing  estimate  for  Wallace  Channel  embraces  5,900  cubic  yards  for  dredg- 
ing at  Beacon  Island  Slough,  in  that  channel,  where  the  depth  is  now  only  7^  feet, 
owing  to  the  abstraction  of  the  Hood  ilow  by  Blairs  Channel  and  of  the  ebb  flow  by 
the  channel  heading  at  Portsmouth  l*oint. 

The  estimate  for  Teachs  Hole-Swash  Channel  embraces  dredging  at  two  localities, 
Cockle  Shoal  and  the  Swash.  At  the  latter  locality,  where  the  present  depth  is  7.2 
feet,  the  amount  to  be  removed  is  38,000  cubic  yards,  about  four-tifths  of  the  whole 
(piantity,  both  the  ebb  and  flood  currents  set  at  an  angle  of  60"^  to  90^  across  the 
best  direction  that  can  be  selected  for  the  artificial  channel.  This  direction  of  the 
currents  must  be  expected  to  produce  shoaling;  nevertheless,  to  discard  without  a 
trial  the  natural  channel  maintained  to  the  depth  of  7.2  feet  by  the  approximately 
equal  ebl)  and  Hood  currents  in  favor  of  a  line  where  the  water  is  but  3  feet  deep, 
and  dredging  must  be  to  the  dei>th  of  6  feot  in  sand,  does  not  seem  to  be  wise, 
especially  in  view  of  the  cost  of  giving  the  natural  (>hannel  a  trial  and  of  the  diffi* 
culties  tiiat  beset  all  other  lines. 

I  Dredging  at  the  head  of  Wallace  Channel  must,  in  my  opinion,  1)e  regarded  merely 
as  an  experiment  to  aseertain  at  a  cost  of  about  $51,  000  the  rate  of  subsequent  shoal- 
ing and  the  cost  of  maintenance,  while  for  $2S,000  the  same  experiment  can  bo  tried 
at  the  head  of  Bhiirs  Ciiannel  under  entirely  sindlar  conditions,  excepting  the  great 
exposure  of  the  cut  at  Wallace  Channel,  the  full  effects  of  which  might  not  be 
realized  for  several  vears. 

1  thiTefon^  recommend  that  to  obtain  a  channel  9  feet  deep  and  300  feet  wide 
through  the  Tcaehs  Hole-Swash  Channel  a  cut  of  that  de]>th  and  width  be  dredged 
in  that  channel  at  (\)cklo  Shoal,  and  that  to  allow  for  shoaling  a  cut  300  feet  "Wide 
and  10  feet  deep  be  dredged  through  the  shoal  at  the  Swash,  and  that  should  the 
shoaling  not  prove  as  serious  at  this  latter  locality  as  antici])ated  that  the  cut  then 
be  wi<len<Hl  there  to  400  feet,  to  enable  vessels  more  readily  to  pass  through  it,  in 
view  of  the  cross  currents,  at  an  estimat«*d  total  cost  of  $29,339.38. 

If  the  artificial  channel  in  Teachs  Hole-Swash  Channel  shoal  so  rapidly  as  to  make 
its  abandonment  advisable,  I  re(romni<Mid  that  a  ch.annel  300  feet  wide  and  9  feet 
dee]>  be  dred<:ed  through  the  shoal  either  at  the  head  of  Blairs  (Channel  or  at  the 
head  of  its  eastern  branch,  at  an  estimated  co^t  of  $2«,000. 

Furth(T  observation  of  tiic  currents  and  other  conditions  should  be  made  before 
deciding  whether  to  adoi>t  the  branch  or  main  IMairs  (Channel. 

The  trial  of  both  the  Teachs  Hole-Swash  and  Blairs  channels  can  be  made  for 
about  the  eost  of  the  one  trial  at  Wallace  Channel.  If  the  depth  of  9  feet  be  main- 
tained through  (>itlier  of  them,  it  will  give  all  needed  jtresent  relief  to  navigation; 
it  will  show  what  tlevelopineiit  of  commerce  through  the  inlet  will  be  caused  by 
removing  the  obstruction  from  the  channel  over  the  shoals,  and  it  will  throw  light 
on  th(^  <iuesti()n  of  tin;  necessity,  advisability,  method,  and  cost  of  obtaining  and 
maintaining  a  greater  depth,  and  upon  the  best  locality  at  which  to  make  the  effort 
(depths  of  10,  13,  aud  1.')  fert  having  b(?en  mentioned  in  tin;  original  ])ro.jeet  of  1889). 

I  have  nothing  to  add  to  what  was  said  in  my  re])ort  of  May  15,  1893,  as  to  tiie 
counuereial  aspi-cts  of  tlui  projtu't  and  of  th"  a<lvanta«;es  and  disadvantages  to  nftv- 
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igation  of  the  route  through  the  inlet,  except  that  Lieut.  Lucas  found  during  his 
ouservations  at  Ocracoko  from  July  23  to  October  28,  1893,  that  after  ]>a8sing 
from  Pamlico  Sound  over  the  shoals  and  reaching  the  inlet,  vessels  bound  north  were 
detained  an  average  length  of  time  of  one  week  for  favorable  winds  to  enable  them 
to  sail  from  the  inlet  around  Cape  Hatteras,  and,  as  stated  in  my  report  of  a  year 
ago,  nearly  all  vessels  sailing  from  the  inlet  are  bound  north. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Stanton, 
MajoTy  Corps  of  Lngineem, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S,  A, 

Money  statement. 

Jnly  1,  1893,  balance  unexpended $99,876.85 

June  30,  1894,  amount  exx)ended  during  fiscal  year 4, 864. 58 

July  1,  1894,  balance  unexpended 95,012.27 

July  1,  1894,  outstanding  liabilities 32.68 

July  1,  1894,  balance  available 94,979.59 


United  States  Engineer  Office, 

Wilmington,  2{.  C,  March  SI,  1894, 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  work  done  by  a  party 
under  my  charge,  at  Ocracoke  Inlet,  North  Carolina,  between  July  23  and  October 
28,  1893,  in  accordance  with  instructions  contained  in  your  letter  to  me  of  July  19, 
1893. 

The  party  and  plant  were  assembled  at  the  engineer  depot  at  Washington,  N.  C, 
and  on  July  22  1  arrived  at  Ocracoke  with  an  a<lvance  party  of  three  men,  and 
immediately  began  the  preliminary  work  of  locating  and  placing  tide  gauges.  The 
remainder  of  the  party,  with  instruments  and  outfit,  arrived  July  26,  and  by  August 
1  the  preliminary  worl^was  sufficiently  advanced  to  enable  us  to  commence  regular 
observations,  but  a  necessary  part  of  the  meter  outfit  was  not  received  until  August 
4,  and  current  observations  were  consequently  delayed  until  August  7. 

The  party  was  divided  into  three  groups,  all  working  under  my  immediate  super- 
vision and  direction,  for  leveling,  gauge  reading,  and  observing  current  velocities. 

The  leveliug  party,  consisting  of  four  men,  with  Surveyor  S.  F.  Burbank  as  instru- 
ment man  in  charge,  placed  the  tide  gauges  at  the  designated  locations  and  con- 
nected them  by  lines  of  levels  to  the  benchmark  at  Ocracoke  light-house.  Mr.  Bur- 
bank's  work  involved  his  being  constantly  in  the  water,  and  was  particularly  diffi- 
cult and  disagreeable,  and  he  is  entitled  to  great  credit  for  the  thoroughness  and 
care  with  which  he  performed  his  part. 

From  three  to  five  gauge  readers  took  simultaneous  observations  at  various  points 
during  each  working  day. 

Current  meters  were  o]>erated  by  parties  of  three  or  four  men  for  each  meter. 
Beginning  the  work  on  August  7  with  one  meter,  I  received  two  more  in  August 
and  worked  regularly  with  two  after  August  31.  About  the  time  the  third  meter 
was  ready  for  use  the  first  one  had  to  be  sent  to  Boston  for  repairs  and  it  was  not 
returned  in  time  to  be  of  any  further  service.  Mr.  J.  S.  Codman,  of  Boston,  Mass., 
joined  the  party  August  29,  and  was  assigned  to  duty  as  chief  current  observer,  in 
which  capacity  he  did  most  efficient  work  and  was  of  great  assistance  to  me. 

The  weather  during  August  and  September  was  favorable  for  good  work,  about 
two  in  every  three  days  being  excellent  for  our  purposes.  During  October  tho 
weather  was,  on  the  contrary,  so  unfavorable  as  to  afford  us  only  about  one  good  day 
in  every  three,  and  the  good  days  were  so  scattered  as  to  seriously  interfere  with 
the  continuity  of  observations;  conse<iuently  the  plan  of  operations  had  to  be  con- 
tinually changed  and  work  was  done  under  a  great  variety  of  conditions.  All  of 
the  work  done  in  October  could  have  been  better  done  in  one  week  of  good  weather, 
and  at  about  one-fourth  of  the  expense.  Had  it  been  possible  fur  me  to  have  worked 
with  the  three  meters  from  August  1,  I  could  have  accomplished  the  same  amount  of 
work  as  was  actually  done  by  the  middle  of  September,  and  the  results  so 
obtained  would  have  been  better  than  those  actually  obtained  because  of  the  much 
better  weather  conditions  existing  up  to  that  date. 

During  the  progress  of  the  work  an  anemometer  and  wind  gauge  of  the  standard 
U.  S.  Weather  Bureau  pattern  was  set  up  and  used,  and  with  this  instrument  a  con- 
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tinuons  recorJ  of  wind  velocities  and  directions,  from  Angust  19  to  October  2S,  was 
obtained. 

During  tho  snmo  period  barometer  readings  were  taken  and  recorded  every  two 
hours  from  7  o'clock  a.  ni.  until  9  o'clock  p.  m.,  inclusive. 

lield  work  was  8topx)ed  October  27.  Tlio  party  left  Oeracoke  October  28,  arrived 
at  the  depot  at  Washington,  N.  C,  October  29,  and  was  there  disbanded.  All  boats 
and  heavy  nlat<^^ial  were  left  at  the  depot  to  bo  overhauled  and  put  in  order,  and 
all  instruments  were  forwarded  to  the  Wilmington  otiice. 

The  cost  of  the  season's  work  was  as  foUows : 

Labor $2,201.52 

Subsistence,  at  liAi  cents  per  ninn  per  day 442. 15 

Kent  (quarters  and  wharf  privileges) 46.  (iO 

Telegrams S,6d 

Towing 158.10 

Miscellaneous  supplies  (coal  for  steamer,  n<aphtha  for  launch,  luml>er,  oil, 

etc.) 312.10 

Transportation  (traveling  expenses  of  members  of  party ) 126. 73 

Express  and  freight  charges : 74. 57 

New  ])lant  (including  anemometer  and  wind  gauge,  and  other  things 

taken  up  on  property  list  and  in  condition  for  further  use) 503. 88 

Total 3,874.84 

The  results  of  the  fiehl  work  and  the  conclusions  deduced  therefrom  are  given 
below,  ami  are  illustrated  by  the  following-named  maps  and  charts  accompanying 
this  report : 

Mail  1,  of  inner  shoals  at  Ocracoko  Inlet,  showing  level  lines,  tide  gauges,  current 

vtilocity  stations,  and  places  where  borings  were  made. 
!>[ap  2,  of  ilouncler  Slough,  Old  Swash,  and  west  end  of  Old  Ship  Channel. 
Map  3,  of  inner  shoals,  showing  graphically  the  variations  and  relative  strengths 

of  bottom  lloixl  and  ebb  current  velocities  along  the  three  principal  chanueis. 
Chart  1,  showing  maximum  slopes  between  the  sound  and  ocean  at  mean  high  wat'*r 

and  mean  low  water;  also  the  mean  sound  level  and  the  mean  ocean  level. 
Charts  2A  antl  215,  showing  mean  velocity  curves  at  ea<'h  current  station,  grouped  by 

channels,  for  surface  currents. 
Charts  3A  and  31$,  showing  mean  velocity  curves  at  each  current  station,  groni)ed  by 

channels,  for  bottom  currents. 
Chart  4A,  showing  variation  of  maximum  current  velocities  at  surface  and  bottom 

along  the  four  princi])al  thannels. 
Chart  \\\j  giving  a  graphic  analysis  of  chart  4 A. 
Chart  r>,  ehnwing  variati<»n  of  maxiunini  euirent  velocities  along  perimeter  of  inner 

shoals,  and  the  ])oints  where  lines  of  maximum  ilow  between  ocean  and  sound 

cross  inner  shoals. 

It  should  be  borne  in  mind,  in  considering  the  following  results,  that  the  area 
covered  by  the  o))servations  is  <{uite  large  (about  30  square  miles)  and  that  the  time 
devoted  to  them  was  limited.  The  object  sought  was  to  obtain  a  general  idea  of 
the  tidal  contlitions  governing  at  Oeracoke  Inlet,  and  this  object  was,  I  think, 
accomVlislH'd.  It  is  to  bo  exi)ecte<l,  however,  that  a  more  detailed  and  longer  series 
of  observations,  shouhl  any  such  be  made  in  the  future,  would  reveal  numerous  dis- 
crepancies, and  I  have  endeavored  in  this  report  to  give  my  methods  and  theextent 
of  my  observations  at  all  points,  in  ordt^r  that  a  fair  id<*a  may  be  obtained  of  the 
value  of  my  con<'lusions  and  the  weight  that  may  justly  be  given  them. 

Kksilts. 

1.  ( on'ditiox  or  (h'tku  uar  ciiaxxels. 

The  channels  over  the  outer  bar  have  changed  considerably  since  they  wcrosonndod 
in  1H[)'2.  In  August  last  th<^  northeast  chanu(>l  was  said  to  have  a  depth  of  12  feet  at 
mean  low  water,  a  loss  of  2  teet  since  1SH2,  and  the  southe:ist  channel  a  depth  of  12 
fc<*t  at  mean  low  water,  a  gain  of  2  feet  since  181)2.  The  latter  channel,  being  the 
more  din^-t  route,  was  being  used  more  than  the  Ibrmrr.  On  March  11,  1^4,  I 
sounded  the  southeast  channel  and  found  a  least  depth  of  12  feet  on  the  crest  of  the 
bar.  ('apt.  Hragg,  the  ]>rincipal  pilot,  told  me  the  same  day  that  ho  thought  the 
northeast  channel  still  had  a  least  de])th  of  12  feet,  but  I  am  disposed  to  think  that 
it  has  not  that  much  water  as  it  h:is  been  st<^adily  shoaling  for  the  last  two  years. 
It  was  known  to  have  only  12  feet  depth  in  August,  181)3  (since  which  time  it  has 


APPENDIX  L — REPORT  OF  MAJOR  STANTON.      1007 

benn  little  used),  and  when  I  examined  it  on  the  11th  instant  the  Bea  there  was  bo 
much  heavier  than  that  on  the  southeast  bar  that  I  did  not  care  to  risk  the  passage 
through  it  with  the  steamer  Genl.  Geo.  Thorn,  although  I  passed  over  the  southeast 
bar  in  the  same  boat  with  ease  and  comfort. 

The  present  southeast  channel  is  probably  three  times  as  wide  as  in  1892,  and  at 
least  2  feet  deeper,  while  the  present  northeast  channel  is  hardly  more  than  half  as 
wide  as  in  1892,  and  has  at  least  2  feet  less  water.  The  southeast  channel  is  much 
wider  and  8trai£[hter  than  the  northeast  channel  and  the  former  appears  to  be 
improving  as  rapidly  as  the  latter  is  deteriorating.  The  movement  of  tne  bar  shoals 
indicate  a  gradual  closing  up  of  the  northeast  channel,  and  I  do  not  think  it  will 
bo  at  all  practicable  very  much  longer;  and  as  it  shoals  a  gra<lual  deepening  of  the 
southeast  chai^nel  to  14  or  15  feet  may  bo  looked  for.  At  present  the  southeast 
channel  is  the  onl^'  one  buoyed  and  is  used  almost  exclusively.. 

2.    TIDKS    AX1>    SLOPKS. 

Map  1  shows  the  i)ositions  of  the  tide  gauges,  and  Chart  1  shows  the  maximum 
slopes  at  mean  high  water  and  mean  low  water  along  the  channels  from  gauge  to 
gauge. 

The  velocity  of  propagation  of  the  tidal  wave  inside  of  the  inlet  is  approximately 
1,600  to  2,000  feet  per  minute. 

The  principal  conditions  affecting  the  tides  inside  the  inlet  are,  (a)  height  of  ocean 
tidal  wave,  (6)  amount  of  fresh  water  discharge  from  the  sound,  and  (c)wind  eftects. 
These  conditions  are  ever  changing  and  give  rise  to  au  endless  variety  of  results. 
Concerning  these  conditions  it  may  be  stated  of — 

(a)  That  as  the  changes  in  height  of  the  ocean  tidal  wave  are  caused  mainly  by 
changes  in  the  relative  positions  of  the  moon  and  sun,  approximate  allowances  can 
be  made  to  reduce  the  observed  height  of  the  wave  to  its  mean  height. 

Concerning  (6),  the  volume  of  the  fresh-water  discharge  can  <mly  bo  ascertained  by 
gauging,  a  dithcult  operation  at  this  place,  which  I  could  not  attempt  last  summer. 
But  (1)  Albermarle  and  I*amlico  sounds  are  shallow  and  of  large  area,  and  the  per- 
centage of  evaporation  must  be  very  large;  (2)  the  mean  sound  level  is  but  0. 125 
feet  (approximately)  above  the  ocean  level;  and  (3)  the  ebb  current  flows  about  15 
minutes,  or  4  j>er  cent  longer  than  tho  flood  current,  the  ninximum  ebb  velocity  is 
about  0.4  feet  ])er  seccmd,  or  10  pt'r  cent  greater  than  tho  inaxininin  flood  velocity, 
and  the  mean  channel  depth  is  about  1.2  feet,  or  8  per  cent  less  during  tho  cbl)  ilow 
than  during  the  flood  flow;  in  other  words,  the  ebb  flow  is  greater  than  the  flood 
flow  by  about  4  per  cent  in  duration  and  about  10  per  cent  jn  velocity,  and  it  is  less 
than  tho  flood  flow  by  about  8  per  cent  in  depth.  1  am  therefore  of  the  opinion 
that  the  volume  of  the  fresh-water  discharge  through  the  inlet  is  small  in  compar- 
ison with  the  volume  of  the  tidal  flow. 

Concerning  (c)  wind  cft'ects  are  greatest  in  tho  sound  and  least  at  the  inlet.  They 
are  referred  to  at  greater  length  in  part  6  of  this  report. 

An  examination  of  Chart  1  shows  that  tho  channel  from  the  outer  bar  through 
Blairs  Channel  to  its  head  on  the  inner  shoal  is  tlie  least  obstructed  of  any,  the 
8lo]>es  being  fairly  regular  for  both  high  and  low  water.  Tho  only  obstacles  are, 
for  the  llood  current  the  change  in  direction  of  nearly  90^  opposite  the  east  end 
of  Beacon  Island  Slongh,  and  for  the  ebb  current  tho  turn  at  Ocracoke  Point,  the 
blocking  efl»*ct  of  which  is  increased  by  the  cross  current  entering  from  Teachs  Hole 
Channel. 

The  Teachs  Hole  Channel  slopes  indicate  a  rapid  blocking  of  the  channel  from  the 
inlet,  quit«  evident- ui>on  examining  Map  1,  and  accompanied  by  an  equally  rapid 
deterioration  for  ])urposeH  of  navigation. 

The  Wallace  Channel  slopes  indicate  a  decided  obstruction  for  the  flood  current  at 
Ayers  Kock.     The  ebb  slope  is,  however,  quite  regular. 

It  is  worthy  of  note  that  the  obstructions  in  Teachs  Hole  Channel  are  sand  shoals 
that  have  been  constantly  changing,  while  the  Wallace  Channel  obstructions  are 
shell  rocks  that  have  held  the  channel  in  its  present  position  for  over  sixty  years, 
and  probably  much  longer. 

The  slack -water  level  I  found  to  be  apparently  coincident  with  the  mean  sound 
level  ami  approximately  the  same  for  both  high  and  low'water  slacks. 

Tho  mean  oc«*an  level  is  approximately  0.125  foot  below  tho  mean  sound  level. 

The  slope  at  the  proposed  location  for  a  dredged  cut  at  the  head  of  Wallace 
Channel  is  about  0.025  foot  per  mile,  and  is  about  the  same  for  both  high  and  low 
water. 

Methods. — All  tidelp;auges  were  placed  in  position  with  the  aid  of  a  hand  force  pump, 
by  means  of  which  the  supports  were  sunk  4  to  6  feet  into  the  sandy  bottom,  and  to  the 
snp]>orts  tho  ordinary  staff  gauges  were  attached.     Inside  the  inlet  the  supports  were 


1008      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

of  1  by  4  iucli  scantling.  The  oooau  tide  gauge  was  a  staff  gaiij^o  abont  twiro  the 
usual  tbicknesH,  attacbcd  to  a  standard  of  S-inch  wrougbt-iron  pipe  by  bolts  placed 
at  3- foot  intervals;  tbe  gauge-board  was  faced  at  eacb  bolt  bole  witb  an  iron  plate 
to  prevent  siditting  along  tbe  line  of  bolt  boles ;  eacb  bolt,  tberefore,  passed  thronjo^h 
th($  ])ipo  standard)  tbe  gauge  board,  the  iron  plate,  an  iron  washer,  and  the  nut  at  its 
end  to  bold  it  in  place.' 

The  Stierle  automatic  tide  gauge  was  mounted  in  its  ])ortable  bouse,  which  was 
supported  on  four  0  by  8  inch  posts,  sunk  witb  the  pump  about  5  feet  into  the  sandy 
bottom.  It  was  located  about  6  miles  from  tbe  quarters  of  the  party,  was  visited 
about  4uice  each  week  and  set  for  tbe  uext  week,  and  during  a  i>eriod  of  over  two 
months  it  made  an  accurate  and  continuous  record  of  the  water  level. 

A  staff  gauge,  while  not  a  good  one  for  tbe  ocean,  was  tbe  only  kind  ayailable  for 
this  work.  As  the  ocean  surface  was  never  quite  level,  readings  were  taken  for  both 
crest  and  hollow  of  a  wave,  and,  following  Stevenson's  rule,  (me-third  of  the  wave 
height  so  obtained  was  added  to  the  lower  reading  to  obtain  the  mean  water  level 
at  the  time  of  reading.  'J'he  gauge  was  placed  in  a  low- water  depth  of  abont4  feet, 
tbe  tide  range  was  about  'Sh  feet,  and  when  the  wave  height  exceeded  18  inches  the 
observations  were  not  used. 

Since  tbe  eonii)leti(m  of  the  above  work  I  have  obtained  a  copy  of  U.  8.  Coast  and 
Geodetic  Survey  Hulletin  No.  12  of  the  year  1889,  which  contains  a  description  of  a 
siphon  tide  guage  for  tjie  open  seacoast  used  in  connection  witb  hydrograpliio  work 
at  Cape  Cod  in  1888.  The  gauge  so  described  ap])ears  to  be  far  superior  to  tbe  crude 
|]fauge  I  used  at  Ocracoke,  and  is  probably  the  best  arrangement  yet  devised  for  obtLrin- 
mg  accurate  water-level  readings  along  an  ocean  beach. 

3.     LKVKI.S. 

liines  of  levels  were  run,  as  nearly  as  possible  along  the  crests  of  the  shoals,  from 
the  main  bench  mark  at  Ocracoke  ligbt-bousti  to  every  tide  gauge  excepting  that  at 
tbe  light-house  on  tbe  southwest  point  of  Royal  Shoal,  which  was  connected  with 
tbe  system  by  simultaneous  gauge  readings  taken  at  slack  water  on  calm  days. 
Secondary  bench  marks  were  established  at  Beacon  Island,  Flounder  Slough  Rock, 
and  at  Portsmouth,  near  Haulover  l*oint,  all  of  which  are  described  in  detail  below. 

The  object  of  the  leveling  was  to  obtain  tbe  relative  elevations  of  the  gauge  zeros 
and  refer  them  to  the  Ocracoke  light  liencli  nuirk,  and  from  the  data  obtained  I  get 
the  following: 

Foot. 

The  level  at  mean  low  water  of  the  ocean  outside  of  tbe  inlet (B.  M.)— 8. 8 

Tbe  mean  height  of  tbe  surface  of  the  sound  above  that  level 1. 85 

The  mean  rise  of  tide  exterior  to  the  inlet  above  the  plane  of  mean  low  water.  3. 45 
The  extreme  rise  of  tide  ext<*rior  to  the  inlet  above  tbe  plane  of  mean  low 

water 4.2 

The  fall  of  extreme  lc>w  water  exterior  to  the  inlet  below  the  plane  of  mean 

low  wattT 0. 7 

Tbe  level  at  mean  low  water  at  the  gorge  or  throat  of  the  inlet (B,  M.) — 8. 3 

The  mean  rise  of  the  tide  at  the  same  ])lace 2.35 

References  and  vertical  oscillations  of  water  surface  at  all  gauges,  all  references 
being  to  the  bench  mark  at  Ocracroke  light: 

OlTKll  I5AU  TO  HEAD  OF  HLAIIIS  CUANXEL. 


DiHtance 

,  Oau;ic 

M.L.  W. 

M.II.AV. 

Tido 

from  inlet 

1     No. 

n'lVro.in'o. 

r**fi'n;iici'.' 

raiiKi*. 

(  HO  11 11  d- 

1 

Firt. 

FfH. 

ward). 

Feet. 

Feet. 

Ifi 

-S.  K 

X  45 

*11.000 

1 

—H.:\ 

-5.  U5 

2.:{5 

•J 

.      -8.  ir> 

-    0.05 

2.1 

7,  .500 

10 

-7.  45 

0.  55 

0.9 

21.  (NK) 

!           ^^ 

—7.  05 

-«.  85 

0. -J 

2S.  .500 

S«'awar(l. 

WALLA(^K  en  ANN  FL. 


Ci 

-)<.  0 

r..05 

1.H5 

0.  (H)0 

:j 

— 7.r. 

«.  15 

1.45 

15  r»oo 

4 

-7.2 

-«.  75 

0.  45 

25.  (M)0 

5 

-7.  (G 

-  •».  S5 

0.2 

::ii,  .500 

•n 

—7.0 

--«.'J     , 

U.  1 

44.500 
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OLD  SHIP  CHANKEL. 


M.L.W.    M.  H.W. 


Tide 


reference,  reference.!    range. 


DiHtanoe 
from  inlet 
(sound- 
ward). 


teet.     I      Feet. 
—7. 6  —6. 35 

—7. 15  I       —6. 8 


Feet, 
1.25 


0.35 


Feet. 

16,000 

27,000 


TEACHS  HOLE  CHANNEL. 


12 

—7. 75 

—6.  25 

1.5 

7,500 

13 

—7.45 

—6.55 

0.9 

13.500 

14 

—7.25 

—6.  675 

0.575 

22,500 

15 

—7.05 

—6.85 

0.2 

29,000 

The  following  seven  ganges  along  the  crest  of  the  inner  shoal  have  the  same  refer- 
ences and  the  same  range  of  tide.  Their  M.  L.W.  reference  js  — 7.05;  M.  H.W. refer- 
ences, — 6.85,  and  uieau  tide  range,  0.2  feet: 


Gauge 
No. 


17 
18 
5 
19 
20 
11 
15 


At  head  of — 


Little  Channel , 

Mount  Vernon  SV>ugh 

"West  Branch  Wallace  Channel 

North  Branch  Wallace  Channel .^ 

West  Branch  Blnirs  Channel 

North  Branch  Blairs  Channel 

Big  Foot  Slough 


Depth  of 
water. 


Distance 
from 
inlet. 


Feet. 
26,000 
34,000 
30,500 
32,500 
28,000 
28,500 
29,000 


The  ocean  surface  is  above  the  sound  surface  during  the  flood  inflow  about  6  hours 
5  minntes;  it  is  below  the  sound  surface  during  the  ebb  outflow  about  6  hours  20 
minutes. 

The  following  bench  marks  were  established : 

1.  At  Oeracoke  light-house,  a  cross  cut  in  top  surface  of  light-house  doorsill,  at 
south  end  of  sill,  about  4  inches  from  corner  of  door  facing,  and  on  line  with  same. 

2.  On  Beacon  Island,  an  iron  pipe  driven  into  the  ground  near  the  high- water  line 
at  east  end  of  the  island.  Top  of  this  pipe  is  3.547  feet  below  the  Oeracoke  light 
bench  mark. 

3.  On  Flounder  Slongh  Hock,  an  iron  pipe  driven  into  the  rock  at  the  sonth  end  of 
its  western  half.  The  same  pipe  marks  the  Flounder  Slough  triangulation  station  of 
the  surveys  of  1892  and  1893.  The  top  of  this  pipe  is  3.184  feet  below  the  Oeracoke 
light  bench  mark. 

4.  At  Portsmouth,  near  Haulover  Point,  a  cross  cut  in  the  horizontal  surface  (about 
2  feet  from  the  ground)  at  the  north  end  of  the  stone  foundation  of  the  brick  chim- 
ney attached  to  the  flrst  house  from  Haulover  Point,  owned  and  (in  1893)  occupied 
by  James  Mayo.    This  bench  mark  is  3.408  feet  below  the  Oeracoke  light  bench  mark. 

Methods. — The  instrument  used  is  a  precise  level,  belonging  to  this  office,  somewhat 
similar  to  the  precise  levels  used  on  the  V.  S.  Coast  Survey  work.  In  leveling  over 
water,  pieces  of  4  by  4-iuch  scantling  were  sunk  about  4  feet  into  the  sandy  bottom 
with  a  nand  force  pump  for  supporting  the  instrument;  their  upper  ends  were  so 
cut  as  to  leave  a  horizontal  surface  upon  which  the  instrument  rested,  lateral 
motion  of  the  instrument  being  prevented  by  nails  driven  into  the  top  surface  of  the 
post  against  which  the  lower  plate  of  the  instrument  was  pushed.  Pieces  of  2  by  4- 
mch  scantling  were  similarly  sunk  to  support  the  level  rod,  and  back  and  fore  sights 
were  made  equal  in  length  with  the  transit  and  stadia.  The  lines  of  levels  followed 
as  nearly  as  possible  the  crests  of  the  shoals,  and  inclined  braces  were  used  to  steady 
the  instrument  posts  when  the  depth  of  water  exceeded  3  feet. 

The  leveling  party  consisted  of  4  men  ;  the  instrument  man  stood  in  water,  with  a 
large  skifl*  and  boatman  alongside,  and  two  men  in  a  small  rowboat  carried  the  rod. 

JSights  over  water  were  from  1,000  to  1,500  feet  in  length,  and  each  line  was  checked 
one  or  more  times.  Sights  on  land  were  much  shorter,  but  were  not  as  accurate  as 
those  over  water.  A  sight  of  1,000  to  1,500  feet  seems  of  excessive  length,  but  the 
instrument  used  was  a  very  good  one,  the  work  was  done  with  the  utmost  care  under 
none  but  the  most  favorable  conditions,  and  the  error  in  a  line  15  miles  long  (start- 
ing from  the  Oeracoke  light  bench  mark  and  returning  to  the  same  point)  was  less 
than  0.15  foot,  or  less  than  0.01  foot  per  mile. 
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4.    CrUREXT   VELOCITIES. 

Stations  wero  established  at  intervals  along  tbo  four  principal  channel  rentes  and 
at  the  heads  of  the  principal  branches,  at  which  regular  obHcrvatious  were  taken  for 
current  velocities.    These  stations  are  shown  on  Map  1. 

From  the  results  of  observations,  velocity  curves  for  the  mean  currents  1  foot 
below  the  surface  and  2  feet  above  the  bottom  were  constructed  and  plotted  oa 
shown  on  Charts  2A,  2H,  3 A,  and  3B.  Each  group  of  curves  on  these  charts  repre- 
sents a  single  channel  and  each  pair  of  curves  in  a  group  rex)resent8  the  flood  and 
ebb  velocities  at  a  i)articu]ar  station  in  that  channel,  the  Hood  velocities  being 
plott<;d  above  the  zero  lino  and  the  ebb  velocities  below. 

The  maximum  Hood  and  ebb  velocities  at  a  station  are  considered  as  characteristic 
of  that  station,  and  Chart  4A  sfiows  the  variation  of  those  maximum  velocities 
along  the  ditferent  channels  and  also  compares  the  maximum  flood  and  ebb  veloci- 
ties with  each  other.     Chart  4H  compares  similar  velocities  of  the  different  channels. 

Durations  of  mean  Hood  and  mean  ebb  Hows  are  shown  in  lunar  time  on  Charts 
2A,  21$,  3A,  and  3B,  and  the  average  duration  of  the  ebb  How  was  found  to  exceed 
that  of  the  Hood  How  abont  15  minutes  mean  solar  time. 

The  currents  of  least  velocity  obtained  are  those  2  feet  above  bottom,  and  are 
plotted  on  C'harts  3 A  and  3B.  An  examination  of  these  charts  will  show  that  the 
velocities  exceed  one-half  foot  per  second,  or  30  feet  per  minntcs  at  all  timo«  during 
either  ebb  or  Hood  How,  with  the  exception  of  about  one-half  hour  before  and  one- 
half  hour  after  slack  water.  An  exception  to  this  rule  must  bo  made  for  Station  H, 
in  C>ld  f?hip  Channel,  near  North  Rock,  where  the  bottoni  velocity  rarely  exceeds  one- 
half  foot  per  second  at  any  time.  At  this  station,  however,  the  old  channel  has  almost 
dis<'ii>peared  and  the  tidal  How  resembles  that  over  the  surrounding  shoals  more  than 
that  tiirough  the  other  channels. 

Chart  -lA  shows  tliat  the  Hood  current  exceeds  the  ebb  in  Wallace  Channel^Teachs 
Hole  Channel,  and  Old  Ship  C-hannel,  while  the  reverse  is  the  case  in  Blairs  Chan- 
nel. Tlie  Wallace  Channel  velocity  diagram  also  indicates  that  at  the  head  of  this 
channel  there  is  a  sudden  increase  of  ih>od  velocity  at  the  ]>oint  where  thofloodcnr- 
rent  is  f()rc<'d  over  the  bulkhead;  and  I  think  that  further  observations  would  show 
the  same  thing  at  the  head  of  all  channels  so  bulkhea<led. 

The  diagrams  of  Chart4H  indicate  that  the  surface  Hood  and  e1>b  currents  and  the 
bottom  Hood  current  are  stronger  in  Wallace  Channel  than  the  similar  currents  in 
any  of  the  other  channels.  Tlie  bottom  ebb  of  Blairs  Channel  is  strongeri  bat  less 
regnhir  than  that  in  Wallace  Channel. 

Observatitms  for  <.'urr(?nt  velocities  were  takt'u  March  10,  1894,  at  the  location  of 
the  west  end  of  the  ])roi)osed  cut  through  Royal  Shoal,  with  the  f(dlowing  results: 

Flood  and  vhh  velocities  are  about  eiiual,  and  attain  a  maximum  at  the  surface 
( —  1.^  foot)  of  0.0  foot  per  second,  and  at  the  bottom  (-f  H  foot)  of  0.7  foot  per  seo- 
ond.  Compared  with  tiie  velocities  obtained  at  the  head  of  Wallace  Channel,  there 
iH  ii  flood  decrease  from  2.3  feet  surface  and  2  feet  bottom  at  the  head  of  Wallace 
Channel  to  0.0  foot  surface  and  0.7  foot  bottom  at  the  west  end  of  the  cut,  andanfbd 
increase  from  0.0  foot  surface  and  0.7  foot  bottom  at  th<^  west  end  of  the  cut  to  1.7 
feet  surface  and  1.15  feet  bottom  at  the  hea<l  of  Wallace  Channel. 

1  was  unable  to  take  meter  observations  for  vtdocity  over  the  shoals,  as  by  the 
time  the  channel  observations  were  iinished  the  season  was  far  advanced,  and  the 
weather  conditions  too  bad  for  such  work.  During  my  frequent  visits  to  tueselocal- 
ities  i  noted  the  conditions  as  idosely  as  possible,  and  can  give  the  following  very 
general  conclusions  concerning  their  currents: 

Between  0<Tacokc  and  I'ortsmouth  ])oints  is  thc^  extensive  Shark  Shoal,  whioh« 
beginning  in  a  point  on  the  south  side  of  Beacon  Island  Slough,  gra<lually  increases  in 
width  in  a  southeasterly  direction,  and.  extending  into  the  ocean,  constitutes  the 
greater  part  of  the  outer  hiir  of  Ocracoke  Inlet.  Over  this  shoal  Hows  a  great  musB 
of  wat'M- at  every  tide,  nllot  thi"  Tortsmouth  Point  Channel  water  and  much  of  that  to 
and  fr()ni  th<'  cMher  channels  taking  this  route.  About  one-fourth  of  the  way  from 
Portsmoutli  Toint  to  Ocracoke  Toint  some  few  acres  of  the  shoal  are  bare  at  low 
water  and  over  the  rest  of  it  tin;  depth  of  wattT  varies  from  1  to  5  feet.  I  think 
that  this  ban;  shoal  divides  the  eb1»  current  from  the  Portsmouth  Point  Channel, 
one  ])art  H<»wing  directly  ovrr  the  shoal  to  the  ocean  and  the  other  and  greater  part 
entering  the  main  channel  near  Oi-racnke  Point.  The  current  velocities  across  it  are 
l)igh,  and  at  the  tliroat  of  the  inlet  an;  estimated  at  3  to  4  feet  ]>er  second. 

Between  Old  8hi])an<l  l>lairs  channels  the  shoal  has  2  to  3  feet  depth  of  water  and 
is  covered  with  grass,  whi<'h  is  generally  found  growing  on  a  mnd<ly  bottom,  and 
prevents  any  bottom  movement.  Alongtheetlgeot' Blairs  Channel  the  Hood  velocity 
is  about  2  feet  per  second,  but  diminishes  rapidly  toward  the  west  to  less  than  ^ 
foot  i)er  second.  The  ebb  current  vtdocity  is  v<*ry  slight  ov»"r  its  western  part  and 
gradually  increases  toward  tlie  <'ast  to  BJairs  Channel,  on  tlio  edge  of  which  it  if 
is  about  15  p(;r  cent  less  than  the  Hood  current  at  the  sauu;  i)lace. 
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Tho  ahoal  between  Blairs  and  Toachs  Hole  channels  baa  1  to  3  feet  deptb  of  water, 
and  the  lower  (southern)  part  is  of  bare  sand,  the  surface  of  which  is  in  constant 
motion  durinji^  tho  strength  of  either  tidal  current.  The  upper  (northern)  part  is  to 
a  great  extent  covered  over  with  grass,  which  protects  it  from  scour.  The  currents 
have  in  former  years  cut  fresh  channels  through  this  shoal,  and  the  same  thing  is 
liable  to  happen  again  In  the  future. 

The  map  of  the  1892  survey  shows  traces  of  a  channel  running  approximately  north 
and  south  through  the  center  of  tho  shoal,  which  was,  a  few  years  ago,  sufficiently 
large  to  constitute  tho  principal  channel  for  vessels  passing  through  the  inlet.  Over 
the  lower  part  of  this  shoal  tho  flood  current  flows  in  a  NNW.  direction  toward 
Blairs  Channel,  and  over  the  upper  part  in  a  N,  ,to  NE.  direction  toward  the  Swash. 
The  flood  velocities  are  estimated  at  3^  feet  to  2^  feet  per  second  over  the  lower 
part,  and  decrease  rapidly  toward  tho  north.  The  ebb  velocities  are  somewhat 
greater  than  the  flood,  and  their  directions  are  reversed. 

Methods. — (1)  Boats. — The  boats  used  for  current  observation  were  a  30  foot 
naphtha  launch,  the  4o-foot  steamer  Elsie,  and  2  flle-bottom  Ashing  boats,  respec- 
tively 26  and  30  feet  in  length. 

The  advantages  of  these  boats  were  as  follows:  The  launch  was  roomy,  carried  its 
ownmotive  power,  and  was  of  light  draft;  the  steamer  was  roomy,  afforded  sufficient 
j>rotection  for  work  in  the  rain  or  at  night,  and  carried  its  own  motive  power:  the 
hshing  skifls  were  seaworthy  and  fast  sailers,  easily  handled  by  2  men,  of  light 
draft,  and  sufficiently  light  to  bo  rowed  when  becalmed.  They  were  remarkably 
steady  boats  and  were  used  in  stormy  weather  in  preference  to  either  launch  or 
steamer.  Tho  disadvantages  wore :  The  launch  afforded  no  protection  from  rain  when 
on  station,  and  its  round  bottom  caused  excessive  rolling  in  tho  least  sea,  which 
seriously  interfered  with  the  accuracy  of  observations;  the  steamer  had  a  similar 
disadvantage  arising  from  its  round  bottom;  the  skifls  had  limited  room  and  could 
be  used  only  for  observation  with  tho  Price  meter.  They  afforded  the  observer  no 
protection  from  the  rain  and  depended  on  the  wind  for  rapid  movement.  After 
September  1, 1  rarely  used  the  launch  for  current  observations,  the  skiffs  being  better 
for  that  purpose,  and  tho  launch  being  particularly  useful  for  inspections  and  for 
visiting  passing  vesf^els. 

(2)  'Jackie. — On  the  Elsie  a  lo-foot  mast  wns  set  up  amidships  against  the  deck 
house,  a  15-foot  boom  attached  thereto,  and  3  snatch  blocks  used  to  guide  the 
cable  from  the  water  along  the  boom  to  the  mast  and  thence  to  the  reel  in  front  of 
the  pilot  house.     The  boom  swung  aft  so  as  to  deposit  the  meter  on  the  after  deck. 

On  the  launch  a  similar  mast  was  stepped  at  the  forward  end  of  the  cockpit,  and  a 
similar  arrangement  of  boom  and  snatch  blocks  guided  the  cable  to  the  reel  placed 
amidships.     The  boom  swung  the  meter  in  back  of  the  reel. 

On  the  skifls  a  15- foot  boom  rested  against  a  saddle  at  the  foot  of  the  mast,  and 
snatch  blocks  at  both  ends  of  the  boom  guided  the  cable  into  the  boat. 

Tho  reel  was  a  necessity  with  the  Ritchie-Haskell  meter,  with  which  a  3-conductor 
wire  cable  was  used.  The  cable  used  with  the  Price  meter  was  of  three-quarter-inch 
manila  rope,  marked  in  feet  and  fathoms,  and  the  working  wires  were  lashed  to  the 
cable  for  tho  first  2  feet  from  tho  meter,  from  whicli  point  they  were  run  indepen- 
dently to  tlie  boat. 

(3)  Stations  were  located  at  first  by  buoys  and  afterwards  by  ranges,  as  the  strong 
currents  caused  tbe  buoy  cables  to  chafe  and  cut  loose,  and  the  buoys  were  generally 
carried  to  sea  before  they  had  been  in  place  two  weeks. 

(4)  When  on  stations  observations  were  taken  every  half  lunar  hour,  at  surface  (—1 
foot),  mid-depth,  and  bottom  (-\-2  feet),  in  the  order  named.  The  velocities  so 
obtained  were  plotted  in  the  manner  shown  on  charts  2A,  2B,  3A,  and  3B,  and  from 
the  partial  curves  so  obtained  were  constructed  the  mean  velocity  curves  of  the 
above-mentioned  charts.  In  determining  mean  velocities,  allowances  were  made  for 
winds  and  the  relative  positions  of  the  moon  and  sun. 

I  obtained  good  velocity  results  with  both  the  Price  and  the  Ritchie-Haskell  meters, 
but  the  average  observer  appears  to  have  much  less  trouble  with  the  former  than 
with  the  latter. 

When  using  the  Price  meter  in  salt  water  it  was  found  necessary  to  cover  with 
soap  or  some  similar  insulating  material  tho  exposed  binding  post  of  the  wire  leading 
to  the  spring  contact,  otherwise  the  salt  water  was  a  sufficiently  good  conductor  to 
short  circuit  tho  working  current  and  prevent  its  roistering  the  revolutions  of  the 
wheel.  I  was  unable  to  successfully  use  the  direction  part  of  the  Ritchie-Haskell 
meter,  and  after  many  efl'orts  I  ceased  attempting  to  do  anything  with  it. 

My  experience  in  taking  current  observations  suggests  the  following  as  conditions 
to  be  as  nearly  as  possible  fulfilled  in  doing  similar  work: 

(1)  As  many  instruments  as  possible  should  be  simultaneously  used. 

(2)  A  set  of  observations  should  be  continuous  and  include  at  least  two  complete 
tides.  • 
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(3)  The  boat  should  bo  flat  bottomed,  as  least  liable  to  roll  in  a  seaway,  and  suffi- 
ciently lar^e  to  allow  the  workiue  party  to  live  aboard  and  work  at  night  whenever 
desirable;  it  should  be  anchored  bow  and  st^m,  and  the  anchor  cables  at  bow  and 
stem  should  be  shifted  at  each  change  of  tide  to  stem  and  bow,  respectively,  to 
enable  the  boat  always  to  head  against  the  current. 

(4)  The  meter  should  be  swung  into  the  water  ns  far  forward  as  possible  and  well 
clear  of  the  boat  in  order  that  the  velocities  obtained  may  not  bo  affected  by  the 
presence  of  the  boat. 

(5)  Each  observer  should  be  provided  with  a  coil  of  spore  wire,  wire  pliers,  wire 
cutters,  and  rubber  joint  insulation,  and  should  be  able  to  make  a  serviceable  wire 
joint  securely  iusulatod. 

5.    DISTRIBUTION. 

The  mass  of  water  forced  through  the  inlet  by  the  flood  tide  makes  its  way 
through  the  channels  and  over  the  shoals  in  various  directions  toward  the  sound. 
The  ]>oint  of  shoal  about  1  mile  southeast  of  Heacon  Island  marks  the  beginning 
of  the  sepiiration  of  this  mass  into  two  distinct  parts,  one  of  which  flows  in  a  north- 
erly direction  into  the  sound  above  Bluft'  Shoal,  and  the  other  in  a  westerly  direc- 
tion into  the  sound  below  Bluff  Shoal. 

The  water  flowing  toward  the  upper  sound  is  carried  through  Blairs  and  Teachs 
Hole  Channels  and  over  the  intervening  shoal,  but  about  opposite  Ocrocoke  light 
th<>se  channels  begin  to  converge,  until  at  Eight-Foot  Shoal  the  water  fh>m  both 
channels  passes  into  the  sound  as  one  body. 

The  water  flowing  toward  the  lower  sound  follows  Wallace  Channel,  some  of  it 
escaping  through  the  sloughs  and  over  the  shoals  toward  the  southwest,  bnt  the 
greater  part  flowing  over  the  shoal  at  the  head  of  Wallace  Channel  into  Royal  Shoal 
Harbor,  whence  it  escapes  in  a  southwesterly  direction  into  the  sound. 

The  flood  currents,  therefore,  flow  into  the  sound  along  two  principal  lines,  over 
Kight-Foot  Shoal  and  through  Royal  Shoal  Harbor,  and  along  these  two  principal 
lines  of  flow  lie  the  main  comnninicating  ])assages  between  the  inlet  and  the  two 
basins  ol  Pamlico  Sound  referred  to  in  part  3,  Appendix  B,  of  my  report  to  yon  on 
Ocracoke  Inlet  under  date  of  February  18,  1893. 

These  two  lines  arc  also  the  lines  of  maximum  flow  as  is  shown  by  Chart  5.  While 
the  gauge  readings  indicate  that  the  vertical  oscillation  of  the  water  surface  alonff 
the  crest  of  the  sTioal  is  very  small  (about  0.2  foot),  and  practically  the  same  at  afl 
points,  the  current  observations  show  (see  Chart  5)  decidedly  greater  velocities  at 
those  ]»()ints  of  the  line  where  the  two  principal  lines  of  flow  cross  the  shoal  than 
at  any  other  points  of  the  line;  it  is,  therefore,  a  fair  cimclusion  that  the  two  princi- 
pal lines  of  flow  are  also  lines  of  maximum  flow. 

rhe  ebb  flow  from  sound  to  ocean  takes  the  same  lines,  but  its  velocities  are  not 
HO  much  greater  at  the  points  where  they  cross  the  shoal,  the  ebb  tlow  across  the 
shoal  being  more  nearly  even  at  all  points  of  the  crest  and  the  concentration  into 
(rhaunels  taking  place  after  the  shoal  is  crossed. 

G.    WIND    EFFECTS. 

The  general  efl'ect  of  northerly  winds  is  to  raise  the  sound  level,  and  of  southerly 
wimls  to  lower  it.  These  ettects  wore  clearly  shown  by  the  automatic  gauge  reconl 
particularly  during  the  two  storms  of  August  23  and  28.  The  storm  of  August  2S 
was  from  the  NE.  to  NW.,  and  raised  the  water  level  to  3.6  feet  on  the  gauge,  and 
Ihat  of  August  28  was  from  SE.  to  SW.,  and  lowered  the  water  level  to  oS  foot. 
The  mean  low-water  level  reading  on  this  mi" g<i  was  1.1  feet,  and  the  mean  tidal 
ranij^e  0.  ir>  foot.  Allowing  for  variation  in  tne  moon's  position  the  vertical  oscilla- 
tion due  to  winds  was  about  3.5  feet. 

At  the  light-lumse  on  Southwest  l*oint.  Royal  Shoal,  the  vertical  tidal  oscillation 
averages  about  0.1  foot,  and  a  moderate  wind  of  about  15  miles  per  hour  velocity 
will  cause  at  this  point  as  great  or  greater  oscillation.  It  is,  therefore,  apparent 
that  any  observations  lor  sound  level  are  of  little  value  unless  accompanied  uy  sim- 
ultaneous wind  observati(ms. 

At  the.  inlet  the  currents  are  strong,  the  tidal  range  over  2  feet,  and  wind  effects  ore 
niueh  less.  As  the  inlet  is  approached,  therefore,  the  necessity  for  wind observationB 
grows  h'ss. 

7.    COMPARATIVE   REACH    OF   TIDAL    INFU'ENCE. 

As  stated  in  part  5,  the  tidal  flow  at  the  crest  of  the  shoal  is  along  two  principal 
lines,  one  passing  over  Eijiht-Foot  Shoal  in  a  northerly  direction  and  the  other 
through  Royal  Shoal  Harbor  in  a  southwesterly  direction. 
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Simnltaneous  observatioDs  were  taken  alonff  these  two  lines  during  a  flood  tide 
and  the  following  ebb,  and  it  was  found  that  the  flood  current  was  perceptible  from 
Teachs  Hole  Channel  1  mile  and  from  Wallace  Channel  8  miles  beyond  the  crest  of 
the  shoal ;  and  that  the  ebb  current  was  perceptible  from  Teachs  Hole  Channel  1  mile 
and  from  Wallace  Channel  about  4  miles  from  the  crest  of  the  shoal.  I  was  unable 
to  verify  these  results  by  further  observations,  but  those  obtained  were  taken  under 
very  favorable  conditions,  and  I  think  warrant  the  assumption  that  the  tidal  efiects 
extend  much  farther  from  Wallace  Channel  than  from  Teachs  Hole  Channel. 

Teachs  Hole  Channel  is  the  direct  line  of  communication  between  Ocracoke  Inlet 
and  the  upper  sound,  which  has  equally  direct  communication  with  Hatteras  Inlet, 
distant  about  18  miles  from  Ocracoke  Inlet.  During  a  flood  tide  the  currents  flow 
from  both  inlets  into  the  reservoir  of  the  upper  sound,  gradually  raising  its  surface 
and  checking  each  other's  flow.  During  an  ebb  tide  the  currents  flow  from  this 
reservoir  toward  both  inlets,  each  current  limiting  the  area  from  which  the  other 
draws  its  supply.  As  similar  tidal  currents  flow  simultaneously  to  and  from  both 
inlets,  it  is  probable  that  the  tidal  effect  from  either  inlet  can  not  be  perceptible 
under  ordinary  circumstances  at  a  greater  distance  than  about  9  miles,  or  half  the 
distance  between  the  two  inlets,  and  by  my  observations  I  found  the  Ocracoke  cur- 
rents ]ierceptiblo  about  1  mile  beyond  the  crest  of  the  shoal,  or  8  miles  from  the  inlet. 

Wallace  Channel  is  the  direct  line  of  communication  between  Ocracoke  Inlet  and 
the  lower  sound,  which  has  a  much  less  direct  communication  with  Beaufort  Inlet, 
distant  from  Ocracoke  Inlet  about  50  miles,  through  the  narrow  and  shallow  Core 
Sound.  During  a  flood  tide  the  currents  flow  from  Ocracoke  Inlet  and  Beaufort 
Inlet  toward  the  reservoir  of  the  lower  sound,  but  the  current  from  Ocracoke  flows 
directly  into  the  reservoir,  while  that  from  Beaufort  must  flrst  pass  through  the  35 
miles  of  obstructed  channel  in  Core  Sound.  It  is  therefore  evident  that  the  Ocra- 
coke current  must  reach  the  reservoir  much  sooner  than  the  Beaufort  current,  and  I 
think  it  probable  that  the  two  currents  meet  somewhere  in  Core  Sound.  I  found 
the  flood  current  from  Ocracoke  perceptible  about  15  miles  from  the  inlet  and  not 
fjir  from  the  head  of  Core  Sound  when  the  flood  current  at  the  inlet  had  been  run- 
ning about  three  hours;  and  it  seems  to  me  probable  that,  at  an  earlier  stage  of  the 
tide,  this  cnrrent  may  be  perceived  for  some  distance  intoCore  Sound.  During  the 
ebb  tide  the  current  from  this  reservoir  toward  Ocracoke  must  begin  to  flow  con- 
siderably sooner  than  that  toward  Beaufort,  and  it  is  not  improbable  that  the  latter 
fiart  of  the  flood  from  Beaufort  Inlet  joins  the  first  part  of  the  ebb  toward  Ocracoke 
niet.  I  found  an  ebb  cnrrent  toward  Ocracoke  perceptible  about  4  miles  from  the- 
crest  of  the  shoal,  or  11  miles  from  the  inlet,  but  I  think  that  during  some  stages  of 
the  ebb  tide  the  Ocracoke  ebb  current  is  perceptible  fully  as  far  from  the  inlet  as 
the  head  of  Core  Sound. 

It  is  certain  that  the  Wallace  Channel  tidal  currents  extend  much  farther  into  the 
sound  than  those  from  Teachs  Hole  Channel,  and  I  think  it  a  fair  conclusion  that 
they  extend  as  far,  or  farther,  than  Harbor  Island  Light,  at  the  head  of  Core  Sound. 

8.    BORINGS/ 

Samples  of  sand  were  obtained  from  various  points  along  the  bottom  of  Wallace 
Channel  and  across  the  shoal  at  its  head,  and  after  having  been  thorough  1>  dried 
were  sifted  through  two  sieves,  with  holes  respectively  one-sixtieth  and  one-eightieth 
inch  in  diameter,  with  the  following  results: 


l^ocation. 


On  outer  bar 

Throat  of  inh't 

Middle  Ground  liuoy. 
Beacon  laland  Slough 

Avers  Ko<'k 

KaMt  end  of  cut 

Crest  of  Bhoal 

Weat  end  of  cut 


Diatance 

Through 

Through 

from 
inlet. 

Coarse. 

one- 
sixtieth 

one- 
eightieth 

sieve. 

sieve. 

Mile*. 

Per  cent. 

Per  cent. 

Per  cent. 

n 

36 

64 

10 

91 

48 

9 
52 

3 

0.6 

10 

2i 

44 

56 

9 

3 

33 

67 

18 

6 

31 

69 

32 

H 

20 

80 

42 

7 

19 

81 

28 

9.    BOTTOM    SAND   MOVEMENT. 

During  two-thirds  to  three-fourths  of  each  tide  the  bottom  sand  of  the  area  east 
and  south  of  the  lines  Portsmouth  Point- Beacon  Island  and  Beacon  Island-Browns 
Point  is  in  a  state  of  constant  motion.     When  the  surface  is  not  disturbed  by  wind. 
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eloads  of  sand  torn  from  the  bottom  of  the  deep  channels  can  he  seen  floating  to  the 
snrface  during  the  strength  of  every  tide. 

Beyond  this  area  the  sand  movement  is  much  less,  hut  the  current  ohservationa 
show  that  in  the  throe  largest  channels  and  on  the  shoals  nt  their  heads  th«  current 
velocities  2  feet  from  the  bottom  exceed  1  foot  per  second  during  more  than  two- 
thirds  of  each  tide;  this  velocity  is  suftlciently  strong  to  movo  lino  gravel,  and  it 
seems  very  probable  that  the  bottom  velocities  at  all  parts  of  these  channels  is  at 
least  one-half  foot  i)er  second,  the  velocity  necessary  to  movo  the  line  sand  of  which 
the  bottom  is  c(>m])osed.  This  conclusion  is  fully  confirmed  by  tlu)  results  of  a  fow 
observations  I  have  been  able  to  take  on  perfectly  calm  days  for  velocities  within 
less  than  1  foot  from  the  bottom;  they  indicated  very  slight  differences  iu  velocities 
2  feet  and  9  inches  from  the  bottom,  and  tend  to  show  that  for  all  practical  purposes 
the  a(rtual  bottom  velocity  is  the  same  as  that  2  feet  from  the  bottom. 

During  stormy  weather  the  water  over  the  shoal  and  far  into  the  sound  carries  in 
suspension  so  much  sand  as  to  give  it  a  clouded  and  grayish  appearance,  and  it  usu- 
ally requires  two  or  three  days  of  quiet  weather  after  a  storm  to  enable  this  sand  to 
settle  again. 

10.  sorxDixcis. 

A  survey  was  made  in  the  vicinity  of  \orth  Ivock  and  Flounder  »Slough  Rock,  the 
plot  of  which  is  herewith  submitted.     (Map  *i.) 

This  map  shows  the  j)rcsent  cimdition  of  the  channel  dredged  in  1830--35  through 
Flounder  Slough  and  the  old  '•  Swash ''  (s^'c  p.  1300,  Kept.  Chf.  of  Eng.,  1893),  ond  it  is 
worthy  of  note  that  the  i)resent  condition  and  the  X)racticable  depth  along  the  lino 
ofthisohl  dredging  are  about  the  same  as  in  18i>0,  before  any  dredging  was  done. 
This  map  gives  the  data  necessary  for  estimating  the  cost  of  a  dike  from  North  Rock 
to  close  Old  Ship  Channel  at  its  western  end. 

Should  it  be  found  necessary  to  resort  to  diking,  however,  I  am  of  the  opinion  that 
it  couhl  be  done  more  etlectively  either  at  the  old  **  Swash  ■'  or  across  Wallace  Chan- 
nel in  i)rolongation  to  the  east  of  the  line  of  the  i)ropose<l  dredging  through  Royal 
Shoal.  A  dike  across  Old  Sliip  Cliannel  from  North  Kock  would  probably  injurionslv 
allect  AVallace  Channel,  because  it  would  force  the  ebb  llow  that  now  passes  throagh 
the  former  to  ])ass  through  Flounder  Slough,  the  cai>acity  of  Flounder  Slough  would 
consc<|ueiitly  be  increased,  and  it  would  take  from  Wallace  Channel  more  of  tho  flood 
llow  than  it  now  does,  and  conse(piently  the  shoaling  tendentry  at  the  head  of  Wallace 
Channel  would  l)eeonu?  greater  than  it  now  is. 

A  dike  across  the  oM  "  Swash  '*  would  close  both  <dd  Ship  Channel  and  Flounder 
Slough,  and  result  in  forcing  tin?  ebb  flow  from  both  channels  and  the  flood  flow 
from  Flounder  Slough  thnmgh  Wallace  Channel.  The  resulting  increase  of  ebb  flow 
would  ])robably  be  about  double  theinerease  of  Hood  How,  and  the  general  tendency 
would  l)(5  toward  e<iualizing  the.  Hood  and  ebb  currents  nt  the  site  of  the  proposed 
dredging  at  the  head  of  Wallaee  Channel. 

A  dike  a<ross  Wallaee  Chaniu'l  on  an  eastern  prolongation  of  the  northern  edge  of 
the  proposiMl  cut  would  forces  through  the  cut  tlie  large  quantity  of  water  now  pass- 
ing out  thnuigh  the  northern  branch  as  Hood  How.  It  could  be'carried  westward  to 
help  concentrate  the  Hood  current  until  the  crest  of  the  shoal  be  passed,  and  while 
the  dc]>osit  of  sediment  would  not  be  sto})i)c<l,  it  would  take  place  in  the  deepening 
water  on  tlu*  eastern  side  of  Koyal  Shoal  Harbor,  and  would  be  comparatively  slow 
in  Ibrming  another  obstruction  to  navigation. 

11.    DlKi:    .'MATKniAK. 

Oyster  shells  for  dike  lu'arting  can  be  obtained  from  almost  any  of  the  small 
islands  in  the  vicinity,  and  ])robal)ly  tlu>  north  end  of  Flounder  Slough  Rock  is  the 
best  }dace  from  which  to  take  them.  They  are  old  and  v»;ry  light  shells,  however, 
an<l  may  be  too  poor  for  the  ])urposc,  but  they  could  ]>robably  b<^  obtaint>d  at  a  low 
l»rice.  The  nearest  islands  <oiisisting  of  this  rock  are  Flounder  Slough  Rock  and 
Shell  Castle,  and  both  belong  to  Miss  Sf.  M.  B.  Kodnian,  of  Washington,  N.  C,  whose 
attorney  is  Mr.  W.  li.  IJodman,  jr.,  of  the  sam<*  jdace. 

Brush  and  l(»gs  for  mattresses  can  probably  be  obtiiined  at  reasonable  prices  in  the 
vicinity  of  the  village  of  Swan  Quarter,  on  the  Hyde  County  shore,  about  opposite 
Ocracoke,  but  I  could  not  obtain  more  delinite  information  on  this  point  without  a 
special  visit  to  this  locality,  which  I  had  no  chance  to  nmke. 

12.    ('f)MMi:K(  K. 

My  record  of  passing  vessels  shows  that  between  July  211  and  October  28  there 
passed  through  the  inlet  17  inbound  and  IH  outbound  vessels.  There  were  about 
l.S  dilVerent  vessels,  and  «  or  Oof  them  use  the  inlet  regularly,  their  round  trips  tak- 
ing nearly  two  nnmths*  time  apiece;,  althongh  it  is  .sometimes  done  iu  one  mouth. 
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These  schooners  when  bound  out  carried  average  loads  of  about  100,000  feet  of  short - 
leaf  pine  lumber,  occasionally  dressed  but  generally  rough ;  sometimes  shingles 
were  carried  on  deck,  but  lumber  always  constituted  the  bulk  of  the  cargo,  except 
in  one  instance,  when  a  cargo  of  naval  stores  was  carried  to  New  York.  On  the 
return  trips  they  brought  coal,  if  they  could  get  it,  or  anything  else  offered ;  but 
they  often  returned  in  ballast,  and  the  captains  seemed  to  think  that  there  was  little 
or  no  money  to  bo  made  on  return  cargoes. 

Detention, — Outward-bound  vessels  were  detained  by  insufficient  depth  at  the 
Swash  an  average  of  about  three-fourths  of  a  day  on  each  trip,  and  the  di  tention 
inside  the  inlet  while  waiting  for  favorable  wind  and  weather  averaged  eight  and 
one-half  days  per  trip. 

Vessels  bound  in  to  sound  ports  generally  passed  through  the  inlet  without  deten- 
tion, but  sometimes  had  to  wait  for  aTavorable  tide  before  they  could  passupTeachs 
Hole  Channel.  Their  average  time  of  detention  at  the  Swash  was  about  one-third 
of  A  day  per  trip. 

1  would  respectfully  call  attention  to  the  difference  between  the  three-fourths  day's 
detention  at  the  Swash  as  compared  with  the  eight  and  one-half  days'  detention  at 
the  inlet.  Any  work  of  improvement  done  at  Ocracoko  will  tend  to  do  away  with 
the  former,  but  the  latter  depends  entirely  upon  weather  conditions.  The  expendi- 
ture of  much  money  does  not  seem  justitied  when  its  only  object  is  to  save  less  than 
one  day's  time  to  some  8  or  10  small  schooners,  especially  ;is  they  barely  pay  expenses 
now  and  as  they  must  in  any  case  wait  inside  the  inlet  for  good  weather  about  ten 
times  that  length  of  tiiiio  ])cr  trip. 

Ports. — Lumber-laden  schooners  passing  through  Ocracoke  Inlet  are,  as  a  rule, 
bound  to  Norfolk,  Haltimore,  Philadelphia,  or  New  York,  or  to  some  intermediate 
port.  Possibly  6  schooners  per  year  pass  through  the  inlet  with  a  car<jo  of  shingles 
or  staves  for  the  West  Indies,  returning  thence  with  rum  or  molasses,  but  the  great 
bulk  of  the  freight  consists  of  short-leaf  pine  lumber  bound  north. 

Freight  rates  per  1,000  feet  on  lumber  from  sound  ports — 

Baltimore .* $3. 00 

Philadelphia 3.50 

New  York : . . .  4. 50 

Long  Island  Sound  ports 4. 50 

Boston 6. 00 

These  rates  are  determined  entirely  by  the  railroad  an<l  canal  ch.irges  and  are 
probably  30  per  cent  lower  than  they  were  ten  years  ago. 

Jnsitrance  rates. — According  to  inl'ormation  received  from  lumber  8hii)pers  at  Wash- 
ington, N.  C,  insurance  rates  are  as  follows:  On  lumber  carried  in  hold,  1  ])er  cent  of 
value  at  shipping  point;  carried  on  deck,  5  per  cent  of  value  at  shipping  point. 

Vessels  of  the  size  usually  employed  in  this  trade  carry  about  half  of  their  cargo 
iu  the  h(dd  and  half  on  deck. 

Captains  of  vessels  ordinarily  passing  through  Ocracoke  Inlet  report  that  it  is 
always  easy  to  make  from  sea  when  the  weather  is  clear,  and  that  it  is  the  best  inlet 
between  capes  Henry  and  Lookout. 

They  state  that  the  ease  or  difficulty  of  passing  Hatteras  depends  on  the  currents 
there  prevailing  at  the  time,  which  are  governed  entirely  by  the  winds,  the  two 
always  moving  in  the  same  direction.  As  a  rule  they  do  not  attempt  the  passage 
unless  the  conditions  are  favorable,  and  if  unfavorable  they  await  inside  the  inlets 
if  bound  north,  and  if  bou!id  sonth  either  anchor  in  Hatteras  Cove  or  put  to  sea, 
according  as  the  wind  is  light  or  lieavy. 

The  shoals  off  Hatteras  do  not  affect  these  vessels  much,  as  there  are  only  two  or 
three  lumps  to  interfere  with  a  draft  of  7  to  8  feet.  They  therefore  generally  cross 
close  to  shore,  and  their  captains  report  that  during  the  past  few  years  these  shoals 
havo  been  wearing  away  and  working  to  the  north. 

Detention  caused  by  Hatteras  Shoals  is  report<?cl  to  average  one  or  two  d«iys  for 
north-bound  vessels,  and  three  or  four  days  for  those  bound  south.  The  delay  to 
north-bound  vessels  should  include,  however,  the  time  of  waiting  inside  the  inlets 
for  favorable  conditions,  which  at  Ocracoke  during  my  three  months'  stay  there  last 
summer  and  fall,  averaged  eight  and  one-half  days  per  trip.  The  captains  rarely  go 
to  sea  unless  they  think  they  can  pass  Cape  Hatteras  the  same  day  before  nightfall, 
and  they  seem  to  find  Ocracoke  village  a  very  pleasant  place  to  wait,  particularly 
if  their  families  live  there,  as  is  often  the  case. 

The  following  information  was  given  me  by  Capt.  John  Nelson,  who  commands 
the  schooner  CA«*ti6iwi,  which  is  engaged  in  the  lumber  trade  through  these  inlets: 

He  stated  that  his  ideas  on  the  subject  of  the  improvement  of  Ocracoke  Inlet,  as 
expressed  in  reply  to  your  circular  letter  of  May  31, 1892,  were  based  on  the  assump- 
tion that  not  more  than  9  feet  depth  of  water  was  needed  at  Ocracoke,  and  for  that 
depthhethoughtthe  **Swash"  was  the  best  place  fordredging.onaccountofitsmuddy 
bottom.    He  thinks  it  even  doubtful  if  the  place  is  worth  improving  at  all^  as  the 
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iiuiii1)or  of  vfSHcls  ongiiged  in  the  trade  is  small  and  decreaHiug.  In  his  opluion  the 
Inmber  trade  through  Ocraookoand  llatteras  inletA  will  cuAse  outirel}*^  when  the  few 
vf'Hselrt  now  cn<i^agcd  therein  are  lost  or  sold,  as  the  present  freij^ht  rates  are  so  low  that 
the  HchoouerH  as  a  rule  liarely  i>ay  expenscH,  and  often  fail  to  do  so.  Hecousidiers  the 
field  for  iuvestuient  such  a  poor  one  that  it  is  not  likely  to  attract  any  fresh  capita]. 
Ho  further  stated  that  the  schoonevH  could  not  (:<un))ote  with  profit  af^aiust  the  rail> 
roa<lH  and  barges  for  the  lumber  trade  at  the  present  rates;  that  these  rates  are 
determined  by  the  railroad  companies,  and  that  the  tendency  in  to  make  them  still 
lower;  alHo  that  lumber  shipped  by  rail  or  barge  arrived  at  its  destination  in  far 
better  con<lition  than  that  nhipped  by  sailing  vessel,  as  on  the  latter  the  deck  load 
was  about  as  wet  during  the  entire  trip  as  it  W(»uld  lie  if  rafted.  Comparing  the 
trade  at  present  with  that  of  ten  years  ago  he  s^aid  that  then  October  rates  to  I'hila- 
delphia  were  $0  ]>er  l.lKX)  and  that  now  they  were  only  !f3.r»0  per  1,000. 

Of  the  lumber  Hhip])ed  from  Ni>rth  Carolina  by  water  during  the  year  1893 
the  Albemarle  and  Cliesa]ieake  Canal  Company  reports  that  121,975,900  feet  passed 
through  their  canal;  from  my  records  of  last  sunmitT  and  fall  I  estimate  that  aboat 
7,:VX),000  t'vvi  is  carried  out  through  Ocracoko  Inlet  each  year,  and  I  understand  that 
tht>  auiount  carried  out  through  llatteras  Inlet  is  somewhat  less.  Estimating  the 
latter  at  (),r»00,0()0  per  year,  the  total  for  1S93  was  al»out  135.000,000  feet,  of  which 
about  90  per  cent  went  through  the  canal,  5^.  ]>cr  cent  through  Ocracoko  Inlet,  and 
4^  ])er  cent  through  llatteras  Inlet.  This  estimate  is  for  lumber  alone,  and  very 
little  else  is  carried  through  the  inlets,  while  lumber  coustituteH  only  a]iart  of  the 
freight  throu.«;h  the  canal.  The  navigable  de]>ths  by  all  three  routes  being  abont 
tbe  same,  it  is  very  a]iparent  how  much  more  im])ortant  tht;  canal  route  is. 

I  have  learned  from  many  Nources  that  tlie  schooner  trade  through  these  inlets 
has  fallen  otV  at  least  75  x>er  cent  in  the  last  ten  years,  and  after  a  careful  investiga- 
tion of  the  matter  I  am  of  the  ojiinion  that  a  given  amount  of  capital  invested  in 
barges  for  the  lumber  trade  will  yield  frniu  eight  to  ten  times  the  profit  that  the  same 
amount  of  capital  will  yielil  if  invested  in  schooners  for  the  same  pur})ose.  and  that 
with  less  risk.  •  I  therefore  conclude  that  the  barge  carrying  trade  is  steadily 
encroa<'hing  on  that  of  the  schooner,  and  that  the  former  will  before  many  years 
drive  the  schooners  fnun  these  sounds. 

Very  respectfully,  your  obedient  servant, 

K.  W.  Vax  C.  Lucas, 
First  Lieut,  of  JCngineera. 

Maj.  W.  JS.  Stanton, 

Corps  of  Engineers^  V.  S,  J. 


Umtkh  States  Enginkku  Offick, 

JVilminffion,  X.  G.,  April  25,  2894. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  work  done  at  Ocracoke 
Inlet.  North  Carolina,  in  accordance  with  instructions  contained  in  vour  letter  to 
mv  of  March  30,  1894. 

I  left  Wihnington  April  9,  arrived  at  Washington,  N.  C,  the  same  evening,  and 
starte<l  with  mj'"  party  for  Ocracoke  the  next  day  tui  the  steamer  (rcn.  (rco.  fhom, 
taking  the  naputha  launch  with  me  in  tow.  We  were  di'tained  by  stormy  weather 
at  and  near  the  nioutii  of  Pamlico  River  until  the  afternoon  of  the  13tli  instant, 
when  wo  succeeded  in  crossing  the  sound  and  arrived  at  Ocracoke  the  same  ni^ht. 
Field  work  was  begun  on  the  14th  instant  and  vigorously  pushed  to  completion, 
and  on  the  afternoon  of  tbe  18tb  instant  the  jiarty  left  Ocracoke  for  Newbern  ana 
arrived  at  Wilniin<;ton  at  noon  tbe  next  <lay. 

Then.'  are  submitted  httrewith  two  iuclosurcs,  the  first  a  map  ]>lotted  to  a  scale  of 
500  fec^t  to  1  inch  of  tln^  tbree  shoals  obstructing  9-loot  navigation  in  the  Teacha 
Hole  route,  the  second  tbe  ])h»t  of  a  cross  srction  near  the  head  of  Wallace  Channel, 
showing  the  natural  side  slopes  for  a  mid*channel  depth  of  9  feet. 

The  three  shoals  ])]ottedon  indosure  1  are  Cockle  Shoal,  the  •*  Swash,"  and  Eight 
Foot  Shoal.  Cockle  Shoal  hjis  an  average  length  of  1,055  feet,  between  9-foot 
contours,  and  crossing  it  arc  two  cbannels  respectively  175  and  275  feet  wide 
between  7-foot  contours,  and  separated  by  a  lump  having  but  5i  feet  of  wat«r 
on  it.  Th«^  narrower  (rhanuel  bus  in  its  centrr  an  8-foot  channel  .50  feet  wide,  and 
the  wider  channel  has  a  least  depth  of  1.^  feet.  The  nu^an  tide  range  at  this  shoal 
is  0.9  foot. 

The  ••  Swash*'  shoal  is  2,0.50  feet  long,  lM»tween  9-foot  contours,  and  the  least  depth 
of  7.3  tcet  prevails  over  about  half  of  its  entire  lengtli.  The  cbaunel  at  its  nar- 
rowest i)f>int  is  75  feet  wide,  between  7-foot  contonrs.  and  the  shoal  is  rendere<l  more 
diOicult  of  passage  )»y  the  fact  that  the  currents  cross  the  Inioyed  passage  at  nearly 
right  angles,  as  is  shown  by  the  plotted  courses  of  tloMts  run  across  the ''Swash**' 
shoal  during  ebb  and  flood  tides.     The  mean  tide  range  at  this  shoal  is  about  0.5 
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Over  the  Eight-Foot  Shoal  the  9-foot  channel  nan'ows  to  a  width  6f  200  feet  for  a 
distance  of  about  200  feet,  but  the  side  slopes  are  so  gentle  that  the  width  of  channel 
8.9  feet  deep  at  the  same  point  is  fully  600  feet.  This  shoal  is  not  therefore  an 
obstacle  to  any  vessel  able  to  go  to  either  Washington.  Newbern,  or  Albemarle 
Sound.  This  survey  shows  that  the  running  buoy  on  Eight-Foot  Shoal  is  about 
1,650  feet  too  far  to  the  east,  and'lhat  vessels  taking  the  course  of  N.  35^  W.  to 
Blutf  Shoal  buoy  (as  indicated  on  Coast  Survey  chart,  No.  143)  will  have  to  run 
across  a  point  of  shoal  with  about  8.4  feet  least  depth,  instead  of  having  a  clear 
depth  of  9  feet  or  more,  as  they  would  have  if  the- buoy  were  properly  placed. 

To  obtain  a  clear  channel  of  9  feet  least  depth  from  sound  to  ocean  by  the  Teachs 
Hole  route  would  require  dredging  through  Cockle  Shoal  and  Swash  Shoal.  Such 
dredging  would  require  the  removal  of  less  material  than  by  any  other  route,  but 
both  cuts  would  be  diflBcult  of  maintenance.  At  Cockle  Shoal  the  current  would 
pass  directly  through  a  dredged  cut,  but  the  constant  tendency  at  that  shoal  is  to 
wear  away  the  south  side  of  the  iiassage,  and  even  now  there  is  a  narrow  channel, 
just  south  of  the  buoyed  channel,  which  is  deeper  than  the  latter,  and  which  must 
before  very  long  become  the  main  passage.  At  the  Swash  Shoal  the  flood  and  ebb 
currents  cross  tne  shortest  line  across  it  for  a  dredged  cut  at  angles  varying  from  60 
to  90  degrees,  and  no  cut  can  be  located  there  that  will  not  be  crossed  by  the  cur- 
rents at  angles  of  60  degrees  or  more.  It  is  therefore  extremely  doubtful  if  a  cut 
can  be  maintained  through  it  without  constant  redredging. 

The  objections  to  this  route,  as  regards  its  directions  relative  to  those  of  the  pre- 
vailing winds,  have  been  given  in  previous  reports. 

I  have  found  that  a  clear  channel  of  9  feet  least  depth  from  sound  to  ocean  could 
be  obtained  by  dredging  a  cut  about  2,100  feet  long  through  the  shoal  that  inter- 
venes between  the  9- foot  pocket  just  west  of  the  Swash  Shoal  and  the  head  of  the 
largo  branch  of  Blairs  Channel  running  southwest  from  the  Swash.  The  9-foot 
pocket,  the  intervening  shoal,  and  the  head  of  the  Blairs  Channel  branch,  are  all 
shown  on  the  accompanying  ma])  (inclosure  1).  A  cut  through  this  shoal  could  be 
so  located  as  to  be  in  the  lines  of  flow  of  both  flood  and  ebb  currents  and  in  that 
rea])ect  it  is  an  improvement  over  the  Teachs  Hole  route.  As  regards  the  directions 
of  channel  lines  with  reference  to  the  prevailiuj^  winds,  it  is  about  the  same  as 
Teachs  Hole  route.  Although  the  9-foot  contour  trom  the  ocean  approaches  nearer 
to  that  from  the  souml  at  the  head  of  this  branch,  there  is  but  3  feet  of  water  on  the 
crest  of  the  intervening  shoal,  which  is  undoubtedly  an  objection  to  dredging 
through  it. 

Nevertheless  a  cut  through  this  shoal  would  obviate  the  necessity  for  either  a 
5,000- foot  cut  at  the  head  ot  Wallace  Channel  or  the  cuts  through  the  uncertain 
shoals  of  the  Teachs  Hole  route,  besides  putting  out  of  the  question  the  extremely 
doubtful  shoal  at  Teachs  Hole  bar,  which,  although  it  has  on  it  over  9  feet  of  water 
at  present,  is  liable  at  any  time  to  shoal  to  5  feet  or  less. 

The  liiNtory  of  Blairs  Channel  during  the  past  sixty  years,  as  far  as  it  can  be 
traced  from  tho  charts  in  this  office,  is  given  on  p.  1374  (top  of  page)  of  Report  of 
Chief  of  Engineers  for  1893. 

The  branch  above  referred  to  has  not  been  considered  of  sufficient  importance  to 
plot  on  the  Coast  Survey  maps,  and  it  was  probably  not  accurately  shown  until  the 
survey  of  1892  from  this  office. 

B*'h»\v  are  given  the  estimates  for  dredging  necessary  to  obtain  9-foot  navigation 
from  sound  to  ocean  by  each  of  the  three  principal  routes,  all  estimates  being  based 
on  a  channel  9  feet  deep  and  with  bottom  width  of  300  feet: 

Teachs  Hole  route  (side  slopes  1  on  2) :  Cubic  yards. 

Cockle  Shoal,  length  1,055  feet,  least  depth  7.8  feet 12, 067 

Swash  Shoal,  length  2,650  feet,  least  depth  7.3  feet 38, 043 


'1^ 


Total 50,110 

BL'iirs  Channel  route  (side  slopes  1  on  20) : 

One  shoal,  2,140  feet  long,  least  depth  3  feet 97,545.68 

Wallace  Channel  route  (side  slopes  1  on  40): 

One  shoal,  5,000  feet  long,  least  depth  4.^  feet 173, 123 

The  same  with  si<le  slopes  of  1  on  1: 

One  shoal,  etc 126,169 

in  tho  Teachs  Hole  route  the  depth  of  cutting  would  never  exceed  2  feet  and  side 
slopes  are  taken  as  1  on  2. 

In  the  Blairs  Channel  route,  the  average  side  slope  near  the  head  of  the  branch  is 
1  on  18,  as  obtaine*!  from  15  dift'erent  measurements  between  the  6  and  9-foot  con- 
tours, and,  in  estimating,  slopes  of  1  on  20  are  adopted. 

in  Wallace  Channel  a  careful  cross  section  made  near  it«  head  showed  side  slopes 
of  1  on  40  to  1  on  50  for  a  mid-channel  depth  of  9  feet  (see  inclosure  2),  and,  in  esti- 
mating, side  slopes  of  1  on  40  were  adopted. 


1018   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Current  observations  in  Beacon  Island  Slough  show  that  at  the  crest  of  the  shoal 
the  Hood  current  velocity  is  40  to  50  per  cent  greater  than  the  ebb  cnrrent  velocity. 

I  obtained  a  large  sample  of  the  sand  on  the  crest  of  Royal  Shoal,  and  as  soon  as  it 
is  thoroughly  dry  I  shall  ascertain  its  specific  gravity. 

Inquiries  among  the  Ocracoke  pilots  concerning  the  ocenn  currents  beyond  tho 
outer  bar  resulted  in  obtaining  the  following  information:  For  a  distance  of  4  miles 
from  the  bar  the  tidal  currents  from  the  inlet  govern  the  flow  of  water,  tho  move- 
ment being  westerly  during  flood  flow  and  easterly  during  ebb  flow.  Beyond  this 
4-mile  limit  littoral  currents  prevail,  and  their  direction  is  northerly  or  southerly, 
according  to  the  direction  of  tho  wind,  which  also  determines  their  velocity. 

Respectfully  submitted. 

E.  W.  Van  C.  Lucas, 
First  Lieut,  of  Engineers, 

Maj.  W.  S.  Stanton, 

Corps  of  EntjineerSf    V.  S.  J. 


Ocracoke  Inlet,  Xorih  Carolina, 

Appropriated — 

March  20,  1826,  to  March  3,  1^37 $133,750.00 

September  11),  1890 90,000.OQ 

July  13,  1892 15,000.00 

llxpended  fiscal  vear  ending — 

Juno30,  1826  to  1837 *133, 732.40 

June30,  1891 1,747.71 

June  30,  1892 47S.  13 

June30,  1893 5.128.15 


L5. 

IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

Fishing  Creek  is  a  tributary  to  the  Paiiilico  and  Tar  rivers,  which  it 
joins  94  miles  above  tho  mouth  of  the  hitter  in  Pamlico  Sound. 

The  projeitt  of  1889  is  "to  clear  out  its  natural  obstructions  from  its 
mouth  u])  to  iU'llamy's  Mill,  at  a  total  expense  of  about  825,000." 

For  tlie  reasons  given  in  detail  at  p.  1377-1380  of  the  Annual 
Iveport  of  tlic  Chief  of  Engineers  for  1893,  no  money  has  yet  been 
expended  uy)on  the  improvement,  and  by  authority"  of  the  Chief  of 
Engineers  of  June  8,  1893,  embodied  in  that  report,  the  subject  was 
tlierein  reported  to  Congress  for  further  directions,  which  are  still 
awaited. 

The  creek  is  in  tlio  roUection  district  of  Pamlico,  N.  C. 

Money  statement, 

.Tilly  1,  l^i)3,  balance  unexpended $15,  COO 

July  1,  181)4,  balance  unexpended 15, OUu 


I'lshing  Crechj  Xorth  Carolina. 

Appro])riated — 

Sci)tember  19,  1800 $10,000 

July  13,  1892 5,  COO 


*  Balance  of  $18. 60  turned  over  to  surplus  fund. 


APPENDIX  L — REPORT  OP  MAJOR  STANTON.      1019 

L  6. 

IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVERS.  NORTH  CAROLINA. 

The  project,  as  adopted  in  1875,  extended  in  1879,  and  again  extended 
in  1889,  is  to  secure  by  dredging  and  removal  of  war  obstructions  a  clear 
and  safe  channel  9  feet  deep  at  low  water  up  to  Washington,  to  clear  a 
channel  60  feet  wide,  3  feet  deep  at  low  water  22  miles  farther  to  Green- 
ville, and  20  inches  deep  at  low  water  26  miles  farther  to  Tarboro; 
to  clear  the  river  to  its  natural  dimensions  40  miles  farther  to  Little 
Falls,  2  miles  below  Eocky  Mount,  by  removal  of  war  obstructions, 
snags,  logs,  stumps,  and  overhanging  trees,  at  a  total  final  cost  esti- 
mated in  1891  at  $137,200. 

A  description  of  the  river,  a  summary  of  the  work  accomplished  under 
the  foregoing  project  to  June  30, 1893,  and  a  detailed  statement  of  the 
condition  of  the  channel  at  that  date  may  be  found  in  the  Annual  Keports 
of  the  Chief  of  Engineers  for  1892,  pp.  1118-1120,  and  for  1893,  pp. 
1380-1384. 

Vessels  can  carry  to  the  mouth  of  the  river  from  tide  water  only  7^ 
feet  at  high  water  over  the  inner  shoals  at  Ocracoke  Inlet  from  the 
ocean  direct,  and  only  7  feet,  or  under  exceptionally  favorable  condi- 
tions 8  feet,  through  the  Albemarle  and  Chesapeake  Canal  from  Hamp- 
ton Roads  when  the  wind  impels  water  into,  and  only  6  feet  when  it 
impels  water  from  the  canal;  while  7  feet  is  all  that  can  be  relied  upon 
in  going  through  Croatan  Sound,  the  navigable  route  from  the  Pamlico 
and  Tar  rivers  and  Pamlico  Sound  to  Albemarle  Sound  and  to  the  Nor- 
folk and  Southern  Railroad  at  Elizabeth  City  on  the  Pasquotank  liiver. 

At  tlie  foregoing  date,  June  30,  1893,  the  only  obstructions  encoun- 
tered by  vessels  in  carrying  up  to  Washington  the  draft  of  water  with 
which  they  can  reach  the  mouth  of  the  river,  were  stumps  and  logs,  the 
removal  of  which  was  then  in  progress,  and  was  continued  until  it 
was  suspended  because  of  the  depletion  of  funds,  August  2, 1893,  since 
which  date  no  work  has  been  done  below  Washington.  From  July  1  to 
August  2, 1893,  167  stumps,  9  logs,  and  2  snags  were  removed,  clearing 
a  length  of  500  feet  of  channel  215  feet  wide.  From  the  commencement, 
Kovomber  20,  1892,  of  the  removal  of  these  obstructions,  to  its  suspen- 
sion, as  above,  August  2,  1893,  979  stumps,  74  large  snags,  1  tree,  and 
111  l()<i8  were  removed,  clearing  7,200  linear  feet  (or  1.30  miles)  of  chan- 
nel 215  feet  wide. 

Many  marks  by  propeller  bla<les  and  by  the  keels  of  vessels,  found  on 
these  obstructions  show  how  detrimental  they  had  been  to  navigation. 
One  thousand  two  hundred  and  fifty  linear  feet  of  channel  still  remain 
to  be  cleared,  for  about  600  feet  of  which  distance,  lying  within  the 
stumi)y  area,  many  obstructions  may  be  expected,  while  for  the  remain- 
ing 05i)  feet  it  is  believed  they  will  be  found  very  infrequently.  The 
7,200  feet  already  cleared  embrace  the  part  where  navigation  had  been 
most  hampered. 

The  bottom  being  soft,  the  obstructions  have  been  removed  to  a  depth 
of  9  feet  below  mean  low  water  to  facilitate  dredging  to  that  depth  in 
accordance  with  the  project,  whenever  it  may  become  expedient  upon 
that  depth  being  obtained  and  maintained  in  the  channel  over  theinner 
shoals  at  Ocracoke  Inlet. 

Between  Washington  and  Greenville,  June  30,  1893,  the  worst 
obstruction  was  a  shoal  at  Red  Banks,  2  miles  below  Greenville,  where  the 
3-foot  channel  at  low  Water  (the  gauge  on  the  wagon  bridge  at  Tarboro 
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reading  +1  foot)  wiis  only  35  feet  wide,  and  which  considerably  cur- 
tailed the  period  annually  when  steamboats  could  aAcend  to  Greenville. 

From  August  5  to  November  14, 1893,  a  longitudinal  dike  05.*^  feet  ia 
length  was  built  at  that  shoal,  of  piles  5  to  8  feet  apart  with  3-iiicli 
sheet  piling,  at  a  cost  of  81.31)  per  linear  foot,  which  has  so  improved 
the  channel  that  the  shoal  has  ceased  to  obstruct  steamboats. 

The  steamer  R,  L.  Myers,  of  83  tons  net  tonnage,  has  made  triweekly 
trii)S  between  Washington  and  Greenville  throughout  the  llscal  year, 
extending  them,  with  few  exceptions,  (>J  miles  above  Greenville  to 
Center  Blulf,  the  most  important  shii>ping  point  on  the  river  above 
Washington,  and  extending  them  likewise  triweekly  to  Tarboro  from 
January  1  to  June  1,  the  limits  of  the  period  during  which  the  stage  of 
water  would  permit  her  to  reach  the  latter  point. 

The  R.  L.  Myers  and  the  steam  tlatboat  Beta,  which  latter  runs 
irregularly  between  Washington  and  the  cotton-seed  oil  mills  3  miles 
above  Tarboro,  are  the  only  boats  running  on  the  river  above  the  saw- 
mill of  a  lumber  company  8  miles  above  Washington. 

l^arges  laden  with  lumber  are  towed  from  the  latter  mill  down  the 
river,  through  the  sounds  and  the  Albemarle  and  Chesapeake  Canal 
and  ( -hesapeake  Bay  to  Alexandria,  Va.,  Baltimore  and  Philadelphia, 
and  one  steamer,  the  Dennis  Simmons^  of  149  tons  net,  carries  lumber 
from  the  same  mill  by  the  siime  route  to  the  same  ports.  Two  steam- 
ers, the  Alpha  and  Annie,  of  154  and  240  tons  net,  resi>ectively,  carry 
himber  from  a  mill  on  Trantors  Creek,  2  miles  above  Washington,  to 
Baltimore  through  the  sounds,  canal,  and  bay,  bringing  back  to 
Washington  occasional  cargoes  of  freight.  The  foregoing  are  all  the 
vessels  navigating  the  river  above  Washington,  except  occasionally  a 
small  schooner. 

The  steamers  of  the  Old  Dominion  Line  average  throughout  the  year 
one  round  trip  weekly  between  Washington,  N.  C,  and  Norfolk.  There 
are  also  two  small  steamers  plying  between  Washington  and  the  creeks 
or  landings  on  the  river  below. 

For  maintaining  the  48  miles  of  channel  from  Washington  to  Tar- 
boro clear  of  snags,  removing  the  stumps  and  logs  from  the  1,250  feet 
of  channel  below  Washington,  repairing  and  nniintaining  jetties  and 
dikes  bi^tween  Washington  and  Tarboro,  and  for  renewing  and  main- 
taining plant,  with  incidental  expenses,  the  sum  of  .§10,000  can  be 
pr()tital)ly  expended  to  the  close  of  the  liscal  year  ending  June  30, 1896. 

If  the  depth  of  0  feet  at  mean  low  water  be  obtained  and  maintained 
in  the  channel  over  the  inner  shoals  at  ()cra<ioke  Inlet,  in  iiccordance 
with  the  approved  i)roject  for  improving  that  inlet,  the  expenditure, 
in  addition  to  the  foregoing  sum  of  ^^HMKH),  of  $37,000  will  be  neces- 
sary tor  dredging  03,000  cubic  yards  in  obtaining,  in  acc<n'dance  with 
tluj  project,  a  channel  0  feet  deep  up  to  Washington,  to  enable  vessels 
to  carry  to  that  i)ort  the  sann*  draft  which  they  can  carryover  the  shoals 
at  Ocracoke  Inlet,  if  improved,  the  width  of  the  channel  to  be  dredged 
up  to  Washington  being  200  feet,  in  accordance  with  the  estimate  ou 
l)age  1434  ot'tlie  Annual  Keport  of  the  Chief  of  liingineers  for  1891. 

Th(».  work  on  this  river  has  been  done  under  the  immediate  8ui)ervi- 
sion  of  Mr.  Charles  8chuster,  sui»erintendent. 

Tho  river  is  in  the  rolleftion  district  of  Pamlico,  \.  C. 
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Money  statement. 

July  1,  1893,  balance  unexpended $3, 566. 41 

June  30,  1894,  amount  expended  during  fiscal  year . 2, 922. 20 

July  1,  1894,  balance  unexpended 644.21 

July  1,  outstanding  liabilities 119.04 

July  1,  1894,  balance  available 525.17 

{Amount  (estimated)  retpiired  for  completion  of  existing  project 49, 200. 00 

Amount  that  can  be  j)rolitably  expended  in  fiscal  year  ending  June  30, 1896  *10, 000. 00 
^Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL    STATISTICS. 

The  commerce  for  the  year  ending  December  31,  1893,  is  estimated  as  follows: 


Claa8  of  goodn. 


Cotton 

Cotton  seed 

Cottou-Hcod  meal 
t'otton«e«'<l  oil. .. 

Tobacco 

Kice 

(rrains 

Vegetables 

Cattle 

Horses 

Hogs 

Poultry 

Oysterti 


Tons. 


3,392 

36 

77 

314 

1 

631 

15 

633 

12 

18 

1 

1 

25 


Class  of  goods. 


Tar 

Turpentine,  spirits  .. 

Kosin 

Peanuts 

Lumber 

Shingles 

Fertilizers 

Machinery 

General  merchandise 
Coal  and  minerals  . . , 

Total 


Tons. 


&47 
22 

90 

971 

100,000 

4,500 

1,600 

1,000 

5,548 

71 


119,505 


Number  of  passengers  carried,  3,300.     Increase  since  last  year,  12,408  tons;  trans- 
portation lines  established,  none. 

List  of  steamers  navigating  the  Pamlico  and  Tar  rtrer«,  North  Carolina,  during  the  fiscal 

year  ending  June  SO,  1894. 


Name. 


Alpha  

Dehance 

Elko 

It.  L.  Mver8 

lieta..r 

(Ireenville 

Aurora 

(iazello 

I'eniiiH  Sinmious  .. 

Haven  Belle 

liiinievfl 

K  T.  \Vl.itakero... 

(irace  Titus  a   

Albemarle  a 

J.  W.  Pax  ton  a 

(;.M.IIillrf 

Arm  aud  Hammer  a 
E<klet?a 


Net 
tonnage. 


From — 


233 

350 

300 

132 

57 

68 

50 

20 

220 

70 

15 

25 

35 

38 

27 

30 

25 

50 


Washington 

do 

do 

do 

do 

do 

do 

do 

do 

. .. .do 

On  river 

. do 

do 

do 

do 

. . .  .do 

do 

do 


To- 


Norfolk 

...do 

...do 

Tarboro 

...do 

....do 

Lower  Pamlico. 

...do 

Norfolk 

Punpo  Kiver... 

On  river 

....do 


do 

.do 

do 

.do 

do 

.do 


Number  of 
trips  yearly. 


30 

75 

104 

150 

Irregular. 

Do. 

150 
Irregular. 
Do. 

150 
Irregular. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


a  Tugboats. 

•  If  the  depth  of  9  feet  at  mean  low  water  be  obtained  and  maintained  at  Ocra- 
coke  Inlet  $37,000,  in  addition  to  this  $10,000,  can  be  advantageously  applied. 


1022       REPORT    OF   THE    CHIEF    OF    ENGINEERS,  U,  S.  ARMY. 

Freight  transported. 


Culcndur  year  ending  Decen''yer  31— 


Tons. 


1875 
1K5)0 
1801 
1892 


21,000 
277,832 
18a,  eoo 
1(17,097 


Pamlico  and  Tar  rivers,  Xorth  Carolina. 


APriiOrKIATED. 


r>ale. 


I  Ainoaut.  Aggregate. 


.Inly 

Auj;. 

Mav 

June 

^lar. 

Ant;. 

.Inly 

Auji. 

A  u^'. 

S«pt. 

July 


4,1830.  toJnlvT,  1838 $10,000 

14.1876 ' 

3.1879 

14,1880 ! 

3,1881 


2,1882. 
5,1884. 
,'».  1886. 
11,1888 
19,  IWH) 
13, 1892 


10,000 

$10,000 

15,000 

15,000 

6,000 

21,000 

9,000 

80,000 

8,000 

88.000 

10,000 

48.000 

5,000 

63.000 

5.000 

58.000 

10,000 

68.000 

10.000 

78.000 

10,000 

88,000 

EXPENDED. 


To  June  30- 

1837  to  1839 $10,()OO.OC 

1877 363.96 

1878 12,929.43 

1H79 14, 139.  23 

1880 20,744.39 

1881 29,136.63 

1882 35, 930.  72 

1 883 39, 8(53. 4? 

1884 45,6(50.33 


To  J  lino  30— 

18-<5 $50,537.10 

1886 52,951.83 

1887 56,118.61 

1888 57.776.33 

1889 64,606.53 

1890 06, 227.  CO 

1891 68,703.13 

1892 75,rZ4.85 

1893 84,026.50 


L  7- 


IMPROVKMKXT  OK  COXTENTMA  CREEK,  NORTH  CAROLINA. 

The  Contoiitnia  Hows  into  the  Xeuse  32  miles  above  Xewbern. 

The  project,  adopted  in  1881,  is  to  obtain  a  depth  of  3  feet  from  the 
contluence  with  tlie  Xeuse  up  03  miles  to  Stantonsburg,  during  the 
higher  stages  of  about  nine  months'  duration  annually,  by  clearing  the 
channel  of  snags  and  overhanging  trees,  by  dredging  bars,  and  diking 
sloughs  or  outlets,  at  a  cost  estimated  in  1888  at  877,500. 

The  stream  is  described  on  ])p.  1010-1012  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1881.  The  progress  of  work  under  the  project 
to  June  30,  1803,  and  the  resulting  navigation,  are  stated  on  pp.  1383- 
i:J8(;  of  the  reports,  respectively,  for  1802  and  1803. 

During  the  liscal  year  ending  June  30,  1894,  the  clearing  of  the  31 
miles  of  channel  from  the  mouth  to  Snow  Jlill  of  snags,  logs,  stamps, 
and  trees,  and  of  obstru<'tions  overhanging  from  the  banks,  which  had 
been  nearly  completed  June  30,  1803,  was  finished  by  the  removaJ  in 
July  of  2  snags,  5  stumps,  0  trees,  and  8  logs  from  the  channel  and  of  2 
trees  from  the  banks. 

The  clearing  of  the  31  miles  of  channel  from  Snow  Hill  to  the  mouth, 
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to  the  Tariable  widths  of  60,  80,  and  100  feet,  and  to  a  depth  of  not 
less  than  3  J  feet  when  the  Snow  Hill  gauge  reads  +1  foot,  from  its  cora- 
niencementin  January,  1893  to  its  completion  in  July,  1893,  cost  $6,452, 
including  all  expenditures  on  account  of  the  improvement  during  that 
period. 

In  November  the  hoister  was  again  sent  over  the  19  miles-of  the  creek 
next  above  its  mouth  to  remove  trees  that  had  been  carried  into  it  by 
the  gales  of  August  and  October,  and  in  November  and  December 
removed  30  trees,  12  snags,  3  logs,  and  1  stump  from  the  channel  and 
4  trees  from  the  banks. 

In  September  and  October,  at  the  head  of  Spring  Slough  1  mile  above 
the  mouth  of  the  creek,  a  plank  dike,  176  feet  long,  was  built  across  the 
main  channel  and  was  connected  through  the  swamp  with  the  left  bank 
by  building  an  earth  dike  440  feet  long,  and  an  old  earth  dike  370  feet 
long,  extending  from  the  channel  to  the  right  bank,  was  repaired  by 
raising  it  18  inches  with  earth  and  then  capping  it  with  logs.  These 
dikes  were  built  and  repaired  to  divert  the  current  into  Spring  Slough, 
2,500  feet  long,  and  through  which  1.2  feet  greater  draft  could  be 
carried  than  through  the  main  channel,  notwithstanding  efforts  had 
been  made  to  improve  the  latter  by  closing  its  outlets  with  dikes. 

The  effect  of  these  dikes  has  been  to  deepen  Spring  Slough  about  0 
inches,  by  scouring  away  the  sand  down  to  a- mass  of  roots  of  the  gum 
and  cypress  trees  in  the  dense  cyi)ress  swamp  through  which  the  creek 
there  flows  and  spreads  to  several  times  its  usual  width  above  the  swamp. 
This  mass  of  roots  extends  for  one- fourth  of  a  mile  in  the  Slough  and  to 
within  three-fourths  of  a  mile  of  the  Neuse  River  whose  stage  of  water 
governs  the  depth  in  the  swamp  and  in  that  part  of  the  Contentnia 
flowing  through  it.  At  that  stage  of  low  water  in  the  Xeuse,  when 
the  Biddies  Landing  gauge  reads  -fl  foot,  and  at  which  the  ])rojectfor 
the  improvement  of  tlie  Neuse  designs  to  obtain  a  depth  of  4  feet,  the 
depth  of  water  over  the  surface  of  roots  in  the  channel  of  the  Content- 
nia is  only  about  0.7  of  a  foot,  and  to  deepen  the  channel  through 
them  would  entail  expense  that  would  be  large  in  comparison  with  the 
commerce  of  the  Contentnia,  in  which  only  two  boats  are  engaged,  the 
Laura  and  the  May  i?d/(*,  respectively  of  14  tons  and  about  30  tons  net, 
running  from  Mewbern  triweekly  when  the  stage  of  water  i)ermits; 
the  foimer  to  Snow  Hill,  31  miles,  and  the  latter  to  Hookerton,  21J 
miles  above  the  mouth  of  the  creek. 

The  depth  of  3  feet  which  the  project  designs  to  obtain  in  the  Con- 
tentnia during  the  higher  stages  ot  about  9  months  annually  is  found 
on  the  bars  when  the  stage  is  at  +1.5  feet  on  the  gauge  at  Snow  Hill. 

By  the  record  of  that  gauge  during  1889  that  or  a  greater  depth  pre- 
vailed 287  days,  or  79  per  cent  of  the  time;  but  in  1890  such  depth  pre- 
vailed only  73  days,  or  20  per  cent  of  the  time. 

Since  1888,  when  a  practicable  channel  was  cleared  from  Snow  Hill, 
32  miles,  to  Stantonsburg,  there  has  not  been  even  a  pole  boat  on  that 
part  of  the  river  and  it  does  not  appear  to  be  in  any  way  useful  to  com- 
merce to  continue  the  improvement  of  the  creek  above  Snow  Hill,  31 
miles  from  its  mouth. 

The  channel  is,  June  30, 1894,  so  far  as  regards  snags,  logs,  and  over- 
hanging obstructions,  in  good  navigable  condition  for  the  boats  plying 
on  the  creek  and  to  so  maintain  it  to  June  30, 1896,  it  is  estimated,  will 
cost  §7,000. 

The  creek  is  in  the  secpnd  coUection  district  of  North  Carolina. 
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Money  sfahmtent, 

July  1,  1893,  balauco  iinex])i'iicled $3, 495. 2S 

Jnne  30, 1894,  amount  expended  during  iiHcal  year 2, 809. 37 


July  1,  1894,  balance  unexpended  .. 
July  1,  189-1,  outstanding  liabilities 


685.86 
4.30 


July  1,  1894,  balance  available 


081.56 


Amount  (estimated)  required  for  completion  of  existing  project 18,500.00 

Amount  that  can  be  profitably  exi)ended  in  fiscal  ycjir  ending  .luneSO,  1896  7, 000. 00 
Submitted  in  compliance  witbre(inircmentH  of  sections  2  oi  the  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMKRCIAL   STATISTICS. 


The  commerce  for  the  year  ending  December  31,  1893,  is  estimated  as  follows: 


CliiHs  4»f  ^tcmkIh. 


(•i»ttoii 

Cotton  hvihX. 

ToWuiM'o 

Itice , 

(JraiuH 

Vfju'tahlcH  . 

<:«tlK' 

IIorHCH 

lIo/fH 

Poiiltrv 


Toiia. 


ClaHH  of  g<KMlH. 


,440 

Fish r 

414 

OVHttTM 

1 

Tar 

15 

LiiiiiImt 

30  , 

Sliin^lcH 

50 

FrrtiliztTH 

9 

MachiiKTV 

3 

(ienoral  liicrchnndiHe 

1 
1 

Total 

Tona. 


1 

25 

5 

14,075 

272 

2,275 

600 

2.050 

21.173 

Number  of  passengers  carried,  2,000.     Increase  since  last  year,  3,(>82  tons, 
portation  lines  established  during  the  year,  none. 

Freiyht  iraneporlfd. 


Trans- 


1»90 
IWU 
18l»-J 


Cali'iKlar  yrar  eiuliii^  DcHTiiilier  31 — 


Contfutuia  Creeks  yorth   Carolina. 


AIM»llOI»l{IATKI>. 


Ton*. 


125,225 
06.S2« 

17,401 


l)at4«. 


Amount.  jAfq^rosata. 


Mar.lK  I8sl 4110,000 

Au;r. 
July 
Aujr. 

AUiT. 

Sept. 
July 


I 


2.  I'^H'i 
f).  1SS4  . . 
f).  l8St).. 
1I.1H88. 
1<>.  1H!H». 
13.  1892. 


4110,000 

$10,000 

lO.OtW 

20.000 

5.000 

29,000 

15.030 

40,000 

."i.OOO 

45,000 

7,000 

68,000 

7,000 

60,000 

KXrKNI>KI>. 


To  Jnno  :«)— 

IHS'j $9.  C(»:{.  119 

iHh:j 19.  rw.  8H 

1S8| 'JO,  OOU.  (10 

iHHit 2:{.  208. 1)1 

188rt 2t.  tix7.  tJ9 

1887 34.019.09 


T<)  J  MHO  30- 

18KH 

1889 

1890 

1891 

1892 

1893 


*$30,B48.« 
.  43.87aOB 
43.920.68 
.  48.701.80 
.  40.7n.45 
.    50,614.41 
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L  8. 

IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

In  1879  the  project  was  adopted  to  obtain  a  depth  of  3  feet  at  low 
summer  stage  from  the  confluence  with  the  Neuse,  at  Newbern,  38  miles 
to  Trenton,  by  dredging  to  the  width  of  60  feet  through  the  shoals  and 
removing  snags  and  overhanging  trees,  at  a  cost  estimated  in  1887  at 
$59,000,  and  in  1889  the  project  was  extended  to  clear  the  river  for 
navigation  by  small  steamboats  33  miles  above  Trenton,  and  for  pole 
boats  6^  miles  farther  to  the  Upper  Quaker  bridge,  at  an  additional 
cost  of  $13,000;  the  total  estimated  cost  of  improving  the  77^  miles 
being  $72,000.  . 

Tlio  river  is  described  and  the  work  done  (principally  in  the  14  miles 
next  below  Trenton)  is  summarized  on  pp.  1125  to  1127  of  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1892,  and  the  deteriorated  condi- 
tion of  the  channel  immediately  below  Trenton,  and  the  condition  and 
character  of  the  30^  miles  of  the  river  above  Trenton,  to  which,  except- 
ing the  lower  4  miles,  no  money  has  yet  been  applied,  together  with  the 
probable  benefits  of  its  improvement,  are  reported  on  pp.  1387  and  1388 
of  the  report  for  1893. 

During  the  fiscal  year  ending  June  30, 1894,  between  January  13  and 
June  15,  a  channel  20  to  30  feet  wide  and  aggregating  2,085  feet  long, 
through  eight  shoals  of  sand  in  the  mile  and  a  quarter  next  below 
Trenton,  was  dredged  by  a  6-inch  pump  installed  upon  a  self-propelling 
scow,  the  sand  being  mostly  deposited  200  to  300  feet  back  from  the 
crest  of  the  banks,  which  varied  from  20  to  30  feet  in  height  above  the 
water  surface.  This  channel,  which  about  eight  years  ago  had  been 
dredged  to  3  feet  and  had  shoaled  to  somewhat  less  than  18  inches,  was 
deepened  by  this  dredging  about  10  inches,  permitting  2.3  feet  to  be 
carried  up  to  Trenton  at  low  water,  and  enabling  the  steamer  Howardj 
of  42  tons  net,  the  only  boat  running  on  the  river,  to  ascend  to  Trenton 
with  the  loss,  at  most,  of  but  a  very  few  trips  annually. 

The  pump  also  dredged  about  400  cubic  yards  of  sand  from  the  turn- 
ing basin  at  •Trenton,  deepening  it  to  4  feet,  and  slight  repairs  were 
made  to  the  revetment  of  its  banks. 

June  15  to  September  4,  1893,  the  channel  between  Newbern  and 
Trenton  was  well  cleared  of  snags,  logs,  and  overhanging  obstructions* 
but  late  in  October  the  hoister  again  ascended  the  river  to  remove  20 
trees  lodged  in  it  by  the  gales  of  August  and  that  month.  During  the 
fiscal  year  there  were  removed,  between  Newbern  and  Trenton,  529  logs, 
353  snags,  77  trees,  and  39  stumps  from  the  channel,  and  80  overhang- 
ing trees  from  the  banks,  at  a  cost,  including  all  expenditures  under 
the  appropriation  during  the  time  of  their  removal,  of  $1,641.82. 

In  July,  1893,  the  extension  of  the  Wilmington,  Newbern  and  Norfolk 
Kailroad  from  Jacksonville  on  New  River  ^  miles  to  Newbern,  cross- 
ing the  Trent  at  PoUocksville,  18  miles  from,  and  thence  paralleling'the 
river  to,  Newbern,  was  completed  and  put  in  operation  to  that  place. 

For  widening  to  50  feet  and  deepening  to  3  feet  the  channel  through 
the  shoals  of  sand  a  little  below  Trenton,  redredging  the  channel  where 
it  has  shoaled  at  several  bends,  maintaining  the  turning  basin  at  Tren- 
ton, renewal  of  plant,  and  maintaining  the  channel  from  Kewbern  to 
Trenton  clear  of  snags,  logs,  trees,  and  overhanging  obstructions  until 
June  30, 1896,  it  is  estimated  that  the  sum  of  $10,000  will  be  required. 

If,  under  the  conditions  and  circumstances  described  on  p.  1388  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1893,  work  is,  in 
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a<;cordance  with  the  project,  to  be  continued  above  Trenton  39J  miles 
to  Upper  Quaker  bridge,  the  additional  amount  ot'^JSjOOO  can  be  applied 
June  30,  1806. 

Money  statement. 

July  1, 1893,  balance  unexpended $5^182.22 

Juno  30, 1894;  amonnt  expended  during  fiscal  year 4, 449. 48 

July  1, 1894,  balance  unexpended 712.74 

July  1, 189-1,  outstanding  liabilities •. .  268. 37 

July  1 .  1894,  balance  .ivailablo 444. 37 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

Amount  thatKran  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEKCIAL   STATISTICS. 


Till'  onmmcrco  for  the  year  ending  December  31,  1893,  is  estimated  as  foUowBi 


rin»8   of  g(MKl8. 


Tons.    . 


Cotton 

Cotton  B«'0(l 

Cotton -seed  meal 

Tobacco 

Kico 

GrainH 

VoKctubU'8 

Cattlv 

Ho};8 

l*onltry 

OyMtors 


880  - 
IS)  I 

u  ■ 

0  ! 

50  j 
6  I 
0 

1  : 
8 
1  ' 


Cla88  of  goods. 


Tar 

Turpentine,  crude... 

Lumber 

Shingle8 

Fertilizers 

Machinery 

General  merchandise 
Coal  and  minerals  ... 


Total 


Tons. 


IM 
14 

M,6U 


1, 


6? 


34,60 


Number  of  pjiHscugcrs  carried,  2,000.     Decrease  since  last  year,  14,927  tons.     Truif- 
portation  liucs  established  during  the  year,  none. 

Frv'njht  iranftporied. 


Calendar  ye^ir  entling  IVccnibcr  31— 


187S 
1890 
18in 
18011 


Tons. 


n, 


Trent  Hirer j  Xorth  Carolina. 


APPIlOnUATEI). 


Date. 


Amoant. 


Mar. 
Juno 
Mar. 
An  jr. 
July 
Aug. 
Aug. 
Sent. 
July 


3,  1H79.. 
14,  lb80. 
3,  1881., 
2.1882.. 
r>.  1884  .  . 
5, 188«.. 
11.1888. 
10, 18!M)  . 
13.  1802  . 


$7,000 

10,000 

5,000 

10,000 

10,000 

3,500 

5,000 

5.000 

5,000 


S:a 


0,001 
4S,iM 
8l,iM 
Bi,B0i 

ao,iM 
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EXPENDED. 


To  Jnno  30— 

1880 $6,871.63 

1881 17,151.43 

1882 22, 000. 00 

1883 23,597.88 

1884 82,000.00 

1885 41,329.66 

1886 41,  464. 06 


To  Juno  30— 

1887 $42,031.73 

1888 42,704.98 

1889 49,572.38 

1890 60,379.41 

1891 53,897.07 

1892 54,916.78 

1893 55,763.02 


L  g. 

IMPROVEMENT  OF  NEUSE  RIVER.  NORTH  CAROLINA. 

The  project  of  1871,  as  modified  or  extended  in  1878,  1879, 1880,  and 
1883,  and  continued  without  modification  since  the  latter  date,  proposed 
to  remove  the  war  obstructions,  to  clear  the  channel  up  to  Smithfield 
of  all  snags,  logs,  and  overhanging  trees, '^  and  to  contract  the  chan- 
nelway  by  jetties  so  as  to  assure  during  the  entire  year  an  unobstructed 
8-foot  navigation  40  miles  up  to  Newbern,  and  a  similar  4-foot  navi- 
gation 50  miles  farther  to  Kinston,  and  during  nine  months  of  the  year 
a  3-foot  navigation  100  miles  farther  to  Smithfield,"  at  a  total  final  cost 
estimated  in  1888  at  $374,000. 

A  description  of  the  river  and  a  brief  summary  of  work  upon  it  by 
the  State  of  North  Carolina  in  1856-1857,  and  by  the  United  States 
since  its  commencement  in  1878,  will  be  found  on  pp.  1129-1131  of  the 
Annual  Report  of  the  Chiefof  Engineers  for  1892. 

From  December  22, 1893,  to  March  3,  1894,  there  Wiere  removed  from 
the  channel  at  Newbern  245  stumps,  68  logs,  and  21  snags,  enabling 
vessels  drawing  6J  feet  of  water  to  ascend  to  sawmills  above  the  city. 
April  5  to  27,  92  stumps,  42  snags,  and  8  logs,  were  removed  from 
Flowery  Gap  Channel  leading  to  the  mouth  of  Bachelors  Creek,  ena- 
bling boats  drawing  4  feet  to  reach  the  mouth  of  that  creek  which  they 
are  reported  to  ascend  about  15  miles,  and  from  which  they  are  reported 
to  bring  down  about  10.000  to  15,000  packages  of  truck  annually, 
embracing  potatoes,  peas,  beans,  other  vegetables,  and  melons ;  carrying 
up  annually  about  300  tons  of  fertilizer  besides  merchandise.  March 
13  to  June  21  there  were  removed  from  the  main  channel  in  the  50  miles 
between  Newbern  and  Kinston,  240  snags,  100  stumps,  102  logs,  60  trees, 
and  215  feet  of  old  jetty,  and  38  trees  were  cut  and  pulled  back  from 
the  banks. 

There  have  been  removed  in  the  aggregate  during  the  year,  from  the 
channel  437  stumps,  303  snags,  178  logs,  60  trees,  48  piles,  and  215 
feet  of  old  jetties,  and  from  ^e  banks  38  trees  were  cut  and  pulled 
back. 

Between  Newbern  and  the  mouth  of  the  Conteutnia,  on  seven  shoals 
aggregating  about  IJ  miles  of  channel  length,  and  between  the  mouth 
of  the  Conteutnia  and  Kinston,  at  many  short  crossings  aggregating 
about  1^  miles  in  length,  the  depth  is  reported  less  than  that  prescribed 
in  the  project. 

Up  to  Newbern,  40  miles  above  its  mouth  in  Pamlico  Sound,  a  draft 
of  8  feet  can  be  carried,  and  the  channel  is  frequented  by  steamers 
and  barges  plying,  one  steamer  between  Newbern  and  Elizabeth  City 
on  the  Pasquotank  River  and  the  others  and  the  barges  between  New- 
bern and  Norfolk  through  the  Albemarle  and  Chesapeake  Canal.  Tha 
route  from  Newbern  to  Elizabeth  City  and  Norfolk  lies  through  Croatan 
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Sound,  through  which  only  8  feet  can  be  carried,  and  the  route  to  Nor- 
folk continues  through  the  Albemarle  and  Chesapeake  Canal,  through 
which  not  more* than  7  feet  can  be  carried.  Seven  and  one-half  feet  is 
all  that  can  be  carried  from  the  Keuse  through  Ocracoke  Inlet  to  the 
sea.  The  Neuse  has  a  channel  in  good  navigable  condition  for  boats 
of  8  feet  draft  up  to  Xewbern  and  answering  all  present  demands  of 
navigation  up  to  that  city. 

From  Newborn  one  steamer,  the  Vanceboro,  of  52  J  tons,  drawing  4  to  4^ 
feet  loaded,  runs  regularly,  when  the  stage  of  water  will  permit^  up  60 
miles  to  Kinston,  and  during  high  stages  25  miles  higher  to  Whitehall, 
carrying  to  thelatter  point  chiefly  fertilizers  and  bringing  cotton  down. 
Substantially  the  sole  navigation  on  the  river  above  the  month  of 
Contcntnia  Creek,  31  miles  above  Newbern,  is  by  the  Vanceboro, 

Parallel  with  the  river  on  its  north  bank  there  is  a  railroad  from 
Kinston  to  the  Contentnia,  and  south  of  the  river  there  is  a  railroad 
from  Kinston  to  Kewbern. 

Two  steamers,  ot  about  40  and  14  tons  each,  run  regularly,  when  the 
stage  of  water  permits,  between  Newbern  and  the  Contentnia,  while 
four  other  steamers,  of  18,  30,  40,  and  75  tons  each,  run  irregularly 
between  Xewbern  and  Bachelors  and  Swifts  creeks,  8  and  9  miles 
above  it.  The  foregoing  comprise  all  the  navigation  on  the  Keuse 
above  Xewbern. 

Large  quantities  of  logs  are  brought  down  it  in  rafts,  in  towing  a 
part  Of  which  a  tugboat  and  a  launch  are  constantly  engaged. 

The  maintenance  of  a  navigable  channel  for  light-draft  boats  from 
Newborn  to  Kinston  doubtless  serves  a  useful  jiurposo  in  controlling 
freight  rates  by  rail. 

For  obtaining  and  maintaining  the  depth  of  4  feet  from  Newbern  to 
Kinston  it  is  estimated  that  815,000  can  be  advantageously  expended 
to  June  30,  1806. 

This  river  is  in  the  coUectiou  district  of  ]\iiiilicoy  N.  C. 

Money  sta  tern  en  t, 

July  1,  1893,  balance  uiioxpentled $20,914.55 

June  80, 1894,  amount  expondod  during  fiscal  year 6, 541. 64 

July  1, 1894,  balnnco  unexpended 15, 372. 91 

July  1, 1894,  outstanding  liabilities 761. 73 

July  1,  1894,  balance  available 14,621.18 

{Amount  (estimated)  required  for  completion  of  existing  project 91, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    15, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18GG  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 


Tlio  commerce  for  the  year  ending  December  31,  1893,  is  estimated  as  follows 


Class  of  goo<lH. 


Cotton 

Cotton  b(h,mI 

Cotton-Hoctl  nioal 
Cotton-seed  oil  .. 

Tobacco 

Kico 

Grain 

Vegetables 

Cattle 

Horses 

Hogs 

Poultry 

Fish 


3,076 

627 

22 

1 

1 

20i 

317 

2.060 

14 

H 

6 
5 
4 


Oysters 

Tar 

Tarpentine,  spizitu . . 

Kosin 

Lnmber 

Shingles 

Fertilizer 

Machinery 

General  luerchandise 
Coal  and  minerals  . . . 

Total 


39 

111 

30 

460 

34,401 

579 

5,177 

554 

3,038 

23 


50,573 


Number  of  passengers  carried,  4,215.     The  foregoing  statistics  relate  entirely  to 


freight  carried  in  bottoms  on  the  river  above  Newbern. 


Freight  transported. 


Calendar  j'ear  ending  December  31— 


1877 
1800 
]8in 
18fl*> 


Tuns. 


75.000 
328,462 
267,650 
253,704 


Xeu8c  Jiivcrf  Xorth  Carolina. 


APPROPRIATED. 


Date. 


Amount. 


June  18, 1878 
Mar.  3. 1879 
June  14, 1880 
Mar.  3,1881 
Aug.  2.  1882 
Julv  5. 1884 
Aug.  5,1886 
Aug.  11,1888 
Sent.  30, 1890 
July  13, 1892 


$40,000 
45,000 
45,000 
30,000 
30,000 
20,000 
22.500 
15.000 
20,000 
15,000 


Aggregate. 


$10,000 
85,000 
130.000 
160,000 
190.000 
210.000 
232,500 
247,500 
267,500 
282,500 


EXPENDED. 


To  Juno  30— 

1879 $29,  321. 11 

1880 66,754.90 

1881 105,134.05 

1HM2 148,607.44 

1883 172,218.51 

1884 184.137.03 

188.') 196,268.30 

1888 205,825.72 


To  June  30— 

1887 $220,040.38 

1888 226.017.60 

1889 233,267.77 

1890 245.498.43 

1891 253,900.86 

1892 258.799.08 

1893 262,535.42 
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Lr    lo. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND  BEAU- 
FORT, NORTH  CAROLINA,  VIA  CLUBFOOT,  IIARLOWE,  AND  NEWPORT 
RIVERS. 

This  waterway,  about  18  miles  in  length  across  the  i>eninsala  between 
thelNeuse  Kiver  on  the  north  and  Bogue  and  Core  sounds  on  the  south, 
from  a  point  on  the  Nense  21  miles  below  Newbern  to  Beaufort  Har- 
bor, embraces  about  15  miles  of  natural  channel  improved  and  main- 
taiued  by  the  United  States  and  2|  miles  of  canal  at  the  summit, 
owned  and  but  poorly  maintained  by  the  Albemarle  and  Chesapeake 
Canal  Company. 

The  project  of  1884:  is  to  obtain  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  low  water  from  the  Neuse  to  the  5-foot  channel  in  New- 
l^ort  Kiver  which  flows  into  Beaufort  Harbor,  at  a  cost,  including  the 
completion  of  the  canal,  estimated  in  1880  at  $92,000. 

A  more  detailed  description  of  the  waterway  and  a  summary  of  the 
work  upon  it  to  June  30,  1893,  will  be  found  on  pp.  1134-1135  and 
139.'J-1394  of  the  Annual  Reports  of  the  Chief  of  Engineers  respect- 
ively for  1892  and  1893. 

Newborn  is  an  important  commercial  center  connected  with  Nor- 
folk by  a  line  of  steamers  through  the  sounds  and  the  Albemarle 
and  Chesapeake  Canal,  and  by  another  steamer  connecting  at  Eliza- 
beth (Mty  on  the  Tasfiuotank  with  the  Norfolk  and  Southern  Eailroad. 
A  railroad  from  Newbern  connects  at  Wilmington  with  a  line  of 
steamers  to  New  Vork,  and  another  connects  at  Coldsboro  with  the 
Atlantic  Coast  Line  Kailroad. 

The  waterway  is,  therefore,  very  useful  to  the  region  bordering 
Bogne  and  Coni  sounds  for  the  transportation  in  sharpies  or  other 
small  emits  of  produce  direct  to  Newbern  without  rehandling  and  of 
merchandise  in  the  other  direction,  and  in  affording  competition 
between  Beaufort  Uarbor  and  Newbern  with  the  Atlantic  and  North 
Carolina  Bailrojid,  a  controlling  interest  in  whose  stock  is  owned  by  the 
KState. 

ttince  1890  dredging  to  obtain  the  depth  of  5  feet  prescribed  in  the 
project  has  been  suspended  to  await  the  deepening  of  the  canal  by  the 
con»pany  owning  it  or  its  cession  to  the  United  States,  and  work  has 
been  restricted  to  maintaining  in  the  natural  parts  of  the  route  a  ehan- 
nel  clear  of  logs  to  the  depth  of  water  that  there  is  in  tiie  canal, 
which  is  2  feet  at  ordinary  low  water  and  3  feet  at  ordinary  high  water. 

The  failure  of  the  canal  company,  not  only  to  maintain  a  greater 
depth  but  to  keep  even  the  present  dei)th  cleared  of  logs,  is  a  serious  hin- 
drance to  the  considerable  number  of  small  vessels  that  pass  through 
the  waterway  annnally. 

Dnring  the  monthsof  May  and  June,  1893,  there  passed  in  both  direc- 
tions 1G9  l)oats  having  a  total  tonnage  of  1,732  tons;  51  boats  whose 
tonnnge  was  not  given,  and  8  rafts  of  logs, and  during  May,  1894, 115 ves- 
sels with  a  total  toiinage  of  1,053  tons,  77  with  tonnages  unknown,  and 
8  rjifts  of  logs  i)assed  in  both  directions. 

No  work  lias  been  done  upon  the  waterway  during  the  fiscal  year 
ending  June  30,  1894,  tlie  money  ex])ended  having  been  applied  to 
inspection  and  to  paying  the  services  of  the  traffic  observer. 

The  waterway  is  in  the  coUeotion  district  of  r.imliro  and  Beaufort,  N.  C. 
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Money  statement, 

July  1,  1893,  balance  onexpended $7, 711. 18 

June  30,  1894,  amount  exi>ended  during  fiscal  year ^ 199. 06 

July  1,  1894,  balance  uuexpended 7,512.12 

July  1,  1894,  outstanding  liabUities 32.60 

July  1, 1894,  balance  available 7,479.52 

(  Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

}  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

Freight  transported. 


Calendar  yearciullng  December  31— 


1800 
1891 


Tons. 


14,000 
17.390 


Inland  waterway  between  Xetobern  and  Beaufort^  N.  C. 

APPROPRIATED. 


Date.  I  Amoiint. '  Aggregate. 


Aug.  2,1882. 
Aug.  5,1886. 
Aug.  11, 1888. 


$10,000 
10. 0»i0 
15,000 


$10,000 
20.0U0 
35,000 


EXPENDED. 

To  June  30—  1  To  Juno  30— 

1884 $194.40  I           1889 $21,242.46 

1885 2,074.31   '           1890 20,603.12 

1886 2,205.76  1           1891 \ 27.079.40 

1887 3,499.25             1892 27,130.98 

1888 6,812.45'           1893 27,416.40 


L  II. 

IMPROVEMENT  OF  HAKBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

The  project  of  1881,  as  modified  in  1887  and  1890,  is  to  stop  the  erosion 
of  Fort  Macon  and  Shackleford  points  by  jetties,  to  prevent  the  widen- 
ing and  shoaling  of  the  entrance  to  the  harbor,  and  to  dredge  a  chan- 
nel 100  feet  wide  and  7  feet  deep  from  the  bulkhead  channel,  a  distance 
of  about  1,950  feet,  to  the  wharves  at  Beaufort. 

A  description  of  the  harbor  and  a  summary  of  the  work  to  June  30, 
1893,  under  the  foregoing  project,  together  with  the  several  modifica- 
tions of  the  project,  will  be  found  on  pp.  1137-1139  and  on  p.  1395  of 
the  Annual  Reports  of  the  Chief  of  Engineers,  respectively,  for  1892  and 
1893. 

While  the  preservation  of  Fort  Macon  and  {Shackleford  points  is 
important  and  essential  to  the  preservation  of  the  entrance  to  the  har- 
bor proper,  consisting  chiefly  of  the  bold  channel  IJ  miles  in  length 
from  Fort  Macon  Point  to  the  terminus  of  the  Atlantic  and  North  Car- 
olina Railroad  at  Morehead  City,  the  channel  that  was  to  be  improved 
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by  the  dredging  i>rcscribed  in  the  project  is  ii  minor  one  leading  to  the 
wharves  of  Beaufort,  a  town  of  2,000  inhabitants.  The  Bulkhead  Chan- 
nel, which  the  dredged  channel  thus  connected  with  the  wharves  at 
Beaufort,  is,  at  its  junction  with  the  main  channel  of  the  harbor^ 
obstructed  by  a  shoal  upon  the  crest  of  which  in  the  channel  the  depth 
at  mean  low  water  was  5.C  feet  June  30, 1803,  and  is  5.3  feet  June  30, 
1804.  The  mean  rise  of  tide  is  2.8  feet,  and  the  depth  at  mean  high 
water  is,  therefore,  8.1  feet.  The  channel  which  was  dredged  to  the 
wharves  is,  therefore,  now  accessible  only  by  a  channel  in  which  the 
depth  is  1.7  feet  less  than  that  obtained  by  dredging.  The  distance 
across  this  obstructing  shoal  from  the  7-foot  contour  in  the  main  chan- 
nel to  the  7-foot  contour  in  the  Bulkhead  Channel  was  300  feet  in  June, 
1800,  400  feet  in  June,  1802,  and  is  8.50  feet  in  June,  1894. 

As  shown  on  px).  1459-1400  of  the  Annual  Bep»ort  of  the  Chief  of 
Engineers  for  1893,  by  a  comparison  of  charts  from  surveys  made  in 
1854, 18C4, 1874,  and  1887,  Bird  Island  Shoal,  within  this  harbor,  very 
materially  increased  in  extent  between  those  dates,  increasing  in  length 
about  2,000  feet  easterly,  more  than  doubling  in  width  at  its  easterly 
end,  and  diminishing  the  minor  channel  north  of  it  from  a  width  of  1,000 
yards  and  depth  of  4  feet  in  1854  to  a  width  of  100  yards  and  depth  of 
0  inches  in  1887.  This  shoaling  would  seem  to  be  ascribable  to  the 
larger  volume  of  sand  borne  in  by  the  seas  that  surge  through  the  iulet 
from  the  ocean  than  the  ebb  currents  can  bear  back  again. 

While  by  far  the  most  marked  accretion  has  been  to  the  east  of 
Beaufort,  Shark  Shoal  (see  chart  facing  p.  139C,  Annual  Eeport  Chief 
of  Engineers  for  1893)  is  reported  to  have  been  for  several  years  extend- 
ing southeasterly  and  encroaching  on  the  Bulkhead  Channel,  its  pro- 
longation across  that  channel  being  the  bar  which  obstructs  the  latter. 
During  the  past  two  years,  when  the  deterioration  of  the  channel  across 
this  bar  has  been  more  noticeable,  the  southeasterly  1,500  feet  of  Shark 
Shoal  that  are  above  low  water  have  been  eroding. 

The  growth  of  this  bar  at  the  entrance  of  the  Bulkhead  Channel, 
between  IMrd  Island  Shoal  and  Shark  Shoal,  seems  to  have  been  of 
very  long  continuance,  for  the  channel  depth  on  it  in  1874  was,  by  the 
Coast  Survey  Chart  of  187G  (No.  420),  9^  feet  at  low  water  where  it  is 
now  only  5.3  feet.  The  tendency  seems  to  be  to  unite  those  two  shoals, 
forming  a  continuous  one  li^  miles  long  from  the  extremity  of  Bird 
Island  Shoal  on  the  east  to  the  extremity  of  Shark  Shoal  on  the  west. 

As  an  attempt  to  arrest  this  deterioration  of  the  Bulkhead  Channel 
by  a  regulation  work  would  be  expensive  and  unpromising,  pursuant 
to  a  recommendation  submitted  through  the  Division  Engineer  to  the 
Chief  of  Engineers  May  8,  and  approved  by  them  May  9  and  10,  1894, 
the  deterioration  will  be  retarded  by  dredging  with  a  sand  pump  belong- 
ing to  the  United  States  plant. 

During  the  fiscal  year  ending  June  30, 1894,  seven  jetties  of  brash 
and  stone,  aggregating  088  feet  in  length,  have  been  built  to  arrest  the 
erosion  of  the  inner  (northerly)  shore  of  Shackleford  Point,  commenc- 
ing about  1 ,350  feet  east  and  extending  to  about  1,850  east  from  the 
westerly  end  of  the  concrete  jetty;  on  Fort  Macon  and  Shackleford 
points  2,384  lineal  feet  of  sand  fences  have  been  built,  1,328  feet  repaired, 
4,378  feet  raised,  and  21,548  feet  filled  under  and  refilled  under  with 
sand.  To  protect  the  dumpage  bank  along  the  dredged  channel  160 
linear  feet  of  oyster- shell  dike  have  been  built  and  marsh  grass  trans- 
planted. 

The  channel  on  the  bar  at  the  entrance  to  this  harbor  is  so  change- 
able, both  in  position  and  depth,  no  soundings  are  shown  on  the  Coast 
Survey  Chart. 
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According?  to  information,  courteously  furnislied  byCapt.  Gabrielson, 
of  the  U.  S.  revenue  cutter  Colfax^  the  greatest  draft  that  can  be 
carried  over  the  bar  at  low  water  is  12  feet  in  June,  1894. 

The.  bar  channel  is  now  wider  and  more  favorable  in  its  direction 
than  it  has  been  for  some  years  past. 

The  surveys  and  work  in  this  harbor  during  the  year  have  been 
under  the  immediate  supervision  of  Mr.  W.  II.  Chadbourn,  jr.,  assist- 
ant engineer. 

Beiiufort  is  a  port  of  entry. 

Money  statement, 

July  1,  1893,  balance  nnoxpcmled $12,736.63 

J uue  30,  181) i,  amount  expended  during  fiscal  year 2, 977. 09 

July  1 ,  1894,  balance  unexpended 9,  759. 54 

J uly  1 ,  1894,  outstanding  liabilities 365. 65 

July  1,  1894,  balance  available 9,393.89 

(  Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


COMMERCIAL   STATISTICS. 

The  coumierce  for  the  year  ending  December  31,  1893,  is  estimated  as  follows: 


Class  of  goodH. 


Cotton 

Cotton  Bot'd, 

Kioo 

OrainH 


VoEctables,  including  truck. 

Fish 

Ovsters 

clams 

Tar 


1 1 

Tons.     ! 

250 

87 

2\ 

150 

250 

4,000 

10,000 

4,500 

45 

1 

Class  of  gooils. 


Turpentine 

Lumber 

Shingles   

Fertilizers 

General  merchandise 
Coal  and  minerals  . . . 


Total 


Tons. 

13,500 

16,000 

860 

500 

12,500 

250 

C2, 013 

Number  of  passengers  carried,  10,000.     Gain  over  last  year,  7,843  tons.     Trans- 
portation lines  established,  none. 

Freight  transported. 


1880 
1800 
1891 
1892 


Calendar  jear  ending  December  31 — 


Tons. 


25,000 
46,675 
60,330 
55,070 


Harbor  at  Jieauforty  X.  (\ 
APPROPRIATED. 


Mar.  3, 1880.. 
Aug.  2, 1882.. 
July  5, 1884.. 
Aug.  5,  1886. 
Aug.  11,  1888. 
Sept.  19, 1890 . 
July  13, 1892 . 


Date. 


Amount. !  Aggregate. 


July  4,1830 , !      $5,000 


$5,000 


30,000 
25,000 
20,000 
15,000 
3.*),  000 
15,000 
10,000 


30,000 

55,000 

75,000 

90,000 

125,000 

140,000 

150,000 
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EXPKXDKl). 

To.Tuno.'lO—  To  Juno  30— 

18:57 $5,000.00            1887 $83,0aiU 

1888 88,MR.48 

1880 101.87S.« 

1890 1X2,034.43 

1801 12S,  073.81 

189-2 128,35S.9l 


1882 4,102.91 

1 88:j 37,  9:J0.  61 

l>i84 43,801.04 

1885 72,781.44 

18SC 75,000.00  1893 137,42137 


L    12. 

IMPROVE^MEXT  OF  INI.ANI)  AVATERWAY  BETWEEN  BEAUFORT  HARBOB 

AM)  NEW  RIVER,  NORTH  CAROLINA. 

The  ])r()ject  was  apurovcMl  in  1885,  and  is  to  dredge  a  chauucl  100 
feet  wide  and  3  feet  deep  at  low  water  through  the  shoals  six  in  num- 
ber and  aggre<»ating  about  4  miles  in  length  in  Bogue  Sound  wliich 
extends  from  Beaufort  Harbor  nearly  the  whole  28  miles  to  Swansboro, 
at  a  cost  estimated  in  1887  at  $50,000. 

The  other  22  miles  of  the  Avaterway,  consisting  of  sinuous,  and  in 
places  very  narrow  and  very  shallow,  tidal  channels  winding  tlirough 
the  marsh  which  extends  from  Swansboro  to  New  River,  between  the 
mainland  on  the  one  hand  and  the  outlying  bamer  beach  on  the  other, 
are  not  embraced  in  the  project. 

A  d(»scri])tion  of  the  waterway,  the  location  of  the  several  shoals, 
and  the  progress  of  work  under  the  project  to  June  30,  1892,  will  be 
found  on  pp.  1141-1143  and  pp.  1397,1308  of  the  Annual  lleports  of  the 
Chief  of  Engineers  for  1892  and  1803. 

To  Jun(^  30,  1892,  a  channel  had  been  dredged  through  all  the  shoals 
between  Beaufort  and  Swansboro,  an  aggregate  length  of  4.12  mileSy 
of  widths  as  foUows:  One  hundred  feet  Avide  though  one  shoal  980  &et 
long;  40  feet  wide  through  three  vshoals  aggregating  3.46  miles  in 
length  and  00  feet  wide  at  two  localities  aggregating  2,855  feet  in 
length. 

Tlie  commerce  of  tlie  sound  in  1802  was  carried  in  sharpies  and 
other  very  light-draft  sailing  craft  and  by  one  light-draft  steamer  of 
54.S1  tons  for  which  the  foregoing  channel  appeared  adequate  both  in 
width  and  depth.  A  recommendation  was  therefore  submitted  to  the 
Seirretary  of  War  and  approved  by  him  August  4,  1892,  that  the 
810,000  appropriated  July  13, 1882,  ''^be  withheld  and  that  no  further 
expenditure  on  this  work  be  made  until  experience  shall  show  whether 
it  be  necessary." 

AVhite  Oak  Biver  llowing  into  th(»  s(mnd  at  Swansboro  traverses 
a  <piite  extensive  tract  of  timber  land.  The  annual  output  from  a  saw- 
mill on  this  river  is  about  0,000,000  feet  of  lumber  which  mostly 
hitherto  has  ])een  loade<l  on  schooners  at  the  mouth  of  the  river  and 
shipped  by  sea  through  Bogue  Inlet  nearly  opposite  the  month  at 
Swansboro;  but  the  channel  on  the  bar  at  the  inlet  is  constantly  shift- 
ing in  depth  and  position  and  has  usually  not  more  than  5j^  feet  at 
mean  low  water,  the  rise  and  fall  of  tlie  tide  being  3.8  feet.  By  transit 
througli  the  sound  to  a  well-equipped  planing  mill  which  is  sitoated 
alongside  both  the  deei)-water  channel  in  the  easterly  end  of  thesoand 
leading  to  Beaufort  Harbor  and  the  track  of  the  Atlantic  and  Korth 
Carolina  Railroad  Company  at  Carolina  City,  this  lumber  has  the 
advantag(i  of  two  lines  to  Northern  markets,  by  railroad  and  by  veuel 
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from  Beaufort  Harbor  whose  bar,  although  changeable^  has  now  12 
feet  at  mean  low  water. 

To  take  advantage  of  these  two  lines  of  transport  the  attenjpt  has 
been  made  since  the  improvement  o^  the  channel  in  the  sound  to  ship 
much  the  larger  part  of  this  6,000,000  feet  of  lumber  through  the  sound 
to  Carolina  City,  and  the  deeper  draft  of  the  craft  carrying  it  than 
those  liitherto  na\igating  the  sound  has  revealed  the  fact  that  the  sur- 
vey of  1887  and  the  4.18  miles  of  channel  dredged  to  June,  1892,  did 
not  embrace  the  entire  length  of  channel  in  the  sound  where  there  is 
less  than  3  feet  of  water  at  mean  low  tide.  The  depth  in  the  chan- 
nel is  less  than  3  feet  for  a  distance  of  1,112  feet  westward  from  the 
westerly  end  of  Sanders  Creek  Cut,  and  for  a  distance  of  815  feet 
between  the  two  northerly  cuts  at  Turtle  Slough;  while  the  3-foot  chan- 
nel is  only  40  feet  wide  for  a  distance  of  150  feet  southerly  from  the 
southerly  end  of  the  middle  cut  at  Turtle  Slough.  The  whole  distance 
where  the  depth  is  a  few  inches  less  than  3  feet  aggregates  1,927  feet. 

Another  sawmill  has  recently  been  built  at  Swansboro  and  it  is  prob- 
able that  this  lumber  traffic  is  now  as  important  as  all  other  commerce 
on  the  sound. 

The  transit  of  lumber  is  much  hampered  at  the  above  shoal  localities 
and  60  feet  is  the  width  of  channel  necessary  to  accommodate  it. 

It  was  therefore  recommended  January  30, 1894,  that  the  $10,000,  less 
amount  expended  for  surveys,  be  applied  to  dredging  a  channel  60  feet 
wide  along  the  1,927  feet  where  the  depth  is  less  than  3  feet.  This 
recommendation  having  been  approved  by  theChief  of  Engineers  Feb- 
ruary 3,  March  10, 1894,  proposals  were  opened  for  dredging  in  accord- 
ance thtTCwith,  which  dredging  was  awarded  to  the  lowest  bidder,  B. 
F.  Hippie,  of  Philadelphia,  at  33^  cents  per  cubic  yard.  Although  con- 
tract was  sent  him  for  signature  March  29  he  did  not,  although  twice 
written  to  for  it,  return  it  to  this  office  until  May  12,  but  with  a  defect- 
ive bond  which  was  immediately  sent  back  to  him  for  correction,  but 
which,  notwithstanding  two  requests,  he  has  not  yet  returned.  Mr. 
Hipi)le  has  therefore  failed  to  satisfactorily  enter  into  the  contract  at 
the  expiration  of  three  months  after  it  was  sent  to  him  for  signature. 

For  widening  to  60  feet,  with  the  depth  hitherto  dredged,  the  3.45 
miles  of  channel  that  have  been  dredged  to  a  width  of  45  feet,  $8,500 
could  be  applied  to  June  30, 1896,  but  such  application  is  not  recom- 
mended for  the  reason  that  the  depth  of  3  feet  at  mean  low  water,  to 
which  the  project  now  restricts  the  dredging,  is  inadequate  for  the  lum- 
ber traffic  for  which  the  depth  of  4J  feet  at  low  water  is  necessary,  and 
if  Congress  order  a  preliminary  examination  with  a  view  to  obtaining 
4J  feet  and  sanction  that  depth,  dredging  the  channel  twice  over,  first 
to  3  feet  and  afterwards  to  4  J  feet,  would  greatly  increase  the  ultimate 
cost. 

Other  than  the  surveys  made  of  the  shoal  locality  in  the  channel  by 
Mr.  W.  II.  Chadboum,  jr.,  assistant  engineer,  August  to  October,  1893, 
no  work  has  been  done  during  the  fiscal  year. 

TLo  waterway  is  in  the  collection  district  of  Beaufort,  N.  C. 

Money  statement. 

July  1 ,  1893,  balance  unexpended $9, 700. 17 

June  30,  1894,  amount  expended  during  fiscal  year 945.  SB 

July  1,  1894,  balance  unexpended 8, 754. 81 

July  1,  1894,  outstanding  liabilities 10. 30 

July  1,  1894,  balance  available 8,744.51 
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{Amount  (ostiniated)  required  for  completion  of  existinii:  project $10, 000. 00 
Amount  that  can  bo  profitably  expendedinfiscalyoar  ending  June  30, 1896      8, 500. 00 
Submitted  in  oomplianco  with  recpiiremcnts  of  sections  2  of  river  and 
harbor  acts  of  180G  and  1807  and  of  sundry  civil  act  of  March  3,  1893: 


Abstract  of  proposals  for  drcdginrf  icatcrway  between  Beaufort  Harbor  and  Xew  SiveTf 
Xorth  Carolina,  received  in  response  to  advertisement  dated  February  10,  1894^  and 
opened  at  11  o\lock  a.  ).•*.,  March  lOj  lS94y  by  Maj,  W,  S,  Stanton,  Corps  of  Engineers, 
U,  S.Anny. 


No. 


Xaiiii'  nnd  uddrcss  of  bidder. 


*1 

o 


A'irfjinia  I>rod;jjiug  C'oinpun}',  Kicliinond,  Ya. 
n.  F.  Hippie.  Pliiladdpliia,  Tft 


Price  bid 
per  cabio 

yard 
in  situ. 


Cmts. 


lUimarliM. 


ContinfTOnt  upon  tho  Roan* 
oku  Kiver  drodelzic. 

Indoi>end6nt  of  tuo  Koanolce 
Kiver  dredging. 


*  Informal,  inaflniuch  as  tlicro  in  no  giiaranlcc,  and  tho  ovidonco  of  llio  i)re3idcnt>  aathority  toexQ- 
cuto  the  tiame  is  not  furuishod,  nor  is  the  sr^l  of  the  company  attached. 

RccomuH'nded  that  award  be  made  to  Xo.  2,  15.  F.  Hippie,  rhiladeli)hia,  Pa. 


COMMKIICIAL   STATISTICS. 


The  commerce  for  tbo  year  emliuji;  December  31,  1893,  is  estimated  as  foUoTrs: 


ClasH  of  gov)dH. 


Cotton 

Cotton  seed. 

Kicc 

(irains 

HoKB 

Fish 

OyRtors 


Tons. 


Clas.s  of  goods. 


TOBB. 


ir>0   I  Clame 

S5    I  Tar 

21    j  Turpentine,  crude 

20  j"  Lumber 

7j   Shingles 

1.000  I   General  merchandise . 
50  I 

Total 


MC 

a 

13,500 

13,600 

800 

2,500 


32,838 


'rrans]><>rtati()ii  lines  established  <luring  the  year,  none. 

I'reiyht  trannported. 


1891 


(•alcndar  year  ending;  T)e(M»mbrr  31  — 


Tons. 

12,250 
20.332 
30,240 


Inland  watericay  bcticecn  lieu u fort  and  Xcw  lilviTj  X.  C, 


AriMloriilATKD. 


Date. 


Amount. 


AggTQgSltt* 


Aug.r),l88fi $10,000  . 

Aug.  11,18S8 5,000  ; 

Sept.  19, 18fl0 '  15,000 

JuIvKJ.  1892 10,000 


$10. 
15. 
30. 
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EXPENDED. 


To  Jnno  30— 

1887 $410.57 

1888 6,670  51 

1880 14,595.06 

1800 14, 637. 89 


To  June  30— 

1891 $19,504.81 

1892 29,951.74 

1893 30,299.83 


L  13- 

IMPKOVEMENT    OF    INLAND    WATERWAY    BETWEEN    NEW    RIVER   AND 

SWANSBORO,  NORTH  CAROLINA. 

This  waterway  is  a  sinuous  tidal  channel  about  22  miles  long  and  in 
places  very  narroAV  and  shallow,  winding  through  a  marine  marsh 
extending  from  Swansboro  to  New  Kiver,  and  is  fully  described  on  p. 
1 14G  and  pp.  1399, 1400  of  the  Annual  Reports  of  the  Chief  of  Engineers 
respectively  for  1892  and  1893. 

The  project  adopted  in  1889  is  to  enlarge  it  by  dredging  to  a  minimum 
width  of  40  feet  and  minimum  depth  of  4  feet  at  mean  high  water,  at  an 
estimated  total  cost  of  $43,000. 

For  the  reason  that  an  act  of  the  general  assembly  of  North  Caro- 
lina, ratified  February  13,  1889,  incorporated  the  Wrightsville  and 
Onslow  Navigation  Company  with  the  exclusive  right  to  navigate  this 
waterway,  as  set  forth  in  House  Ex.  Doc.  No.  2G,  Fifty-second  Congress, 
first  session  (p.  1147  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1892),  no  work  has  been  done  under  the  project,  or  since  the  survey 
of  the  route  in  April  and  May,  1891. 

Tbo  waterway  is  iu  the  collectiou  district  of  Beaufort,  N.  C. 

Money  statement, 

July  3 ,  1893,  balance  unexpended $4, 382. 25 

J uue  30,  1894,  amount  expended  during  fiscal  year 2. 25 

July  1,  1894,  balance  unexpended 4, 380. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 


Inland  waterway  helween  Neic  River  and  Swanshoro, 

Appropriated  September  19,  1890 $5, 000. 00 

Expended  fiscal  year  ending  June  30,  1891 509. 76 

Expended  fiscal  year  ending  June  30,  1892.. 133.75 

Froigbt  transported,  calendar  year  ending  December  31, 1891 tons. .  3, 000 


L  14. 

IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

This  river  is  described  and  a  summary  of  the  work  for  its  improve- 
ment given  on  pp.  1149  and  1150,  and  pp.  1400,  1402  of  the  Annuskl 
Reports  of  the  Chief  of  Engineers  for  1892  and  1893,  respectively. 

In  undertaking  the  improvement  the  purpose  was  to  obtain  a  channel 
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4  feet  deep  from  that  depth  of  water  in  the  channel  below  to  that 
depth  in  the  channel  above  Cedar  Busli  Marsh,  about  IJ  miles  above 
tlie  river  mouth,  by  dredging  a  straight  cut  5,800  feet  long  through  the 
marsh  to  replace  the  circuitous  natural  channel  about  7,000  feet  long 
around  the  marsli,  the  depth  in  the  natural  channel  at  mean  low  water 
being  then  as  now  not  less  than  4  feet  from  the  ocean  up  23  miles  to 
Jacksonville,  except  at  one  locality  in  the  circuitous  channel  around 
the  marsh  where,  within  a  distance  of  about  1,300  feet,  there  are  two 
very  short  shoals  of  sand  upon  which  the  depth  is  only  about  3  feet. 

Above  the  marsli  the  depth  of  the  channel  in  places  exceeds  4  feet 
by  but  a  few  inches. 

The  cut  that  was  accordingly  dredged  through  Cedar  Bush  Marsh  in 
1880  to  1888  shoaled  at  its  extremities  (as  shown  on  sheet  2,  between 
pp.  1402  and  1403  of  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1893),  notal)ly  at  its  upper  end,  so  as  to  be  impassable  with  a  draft 
of  more  than  about  18  inches  at  low  water.  The  natural  depth  in  the 
river  at  that  extremity  of  the  cut  is  so  little  in  excess  of  4  feet  it  was 
apparent  that  the  cut  could  bo  maintained  only  by  repeated  redredging 
and  its  abandonment  was  directed  by  the  Chief  of  Engineers  May  17, 
1803,  who  at  the  same  time  required  further  consideration  of  the  sub- 
ject with  a  view  to  ascertaining  the  relative  advantage  of  dredging 
another  cut  through  the  marsh  near  the  present  Dudley  Out,  or  of 
im])roving  the  circuitous  natural  channel  around  the  marsh. 

In  October  and  November,  181)3,  a  further  survey  was  made  and 
current  observations  were  taken  for  this  purpose  by  Mr.  W.  H.  Chad- 
bourn,  jr.,  assistant  engineer. 

To  dredge  a  new  cut  through  the  marsh,  involving  the  risk  of  getting 
a  dredging  plant  to  so  isohited  a  locality,  it  is  estimated  from  that  sur- 
vey would  cost  about  S10,0i;().  As  the  straight  cut  dredged  through 
the  marsh  had  soon  become  obstructed  and  useless  by  the  formation  of 
a  shoal  iu  the  river  immediately  at  its  upper  end,  so  likewise  is  notice- 
able an  especially  shoal  area  in  the  river  immediately  at  the  upper  end 
of  Dudley  Cut,  which  is  a  natural  channel,  and  like  obstruction  by 
shoaling  at  the  upper  end  of  any  cut  that  could  be  made  through  the 
marsh  is  apprehen(le<l.  The  dredging  of  another  cut  was,  therefore^ 
not  recommended. 

The  cuirent  observations  taken  October  and  November  in  the  circuit- 
ous natural  channel  around  the  marsh  show  that  wliile  the  ebb  cur- 
rent follows  the  continuous  but  obstructed  channel,  the  flood  current 
sets  up  into  a  deeper  but  blind  channel  apparently  scoured  by  the 
southeasterly  gales;  the  discordant  direction  and  a<;tionof  the  ebb  and 
ilood  causing  the  short  shoals  of  sand  which  obstruct  the  channel. 
The  range  of  the  tide  there  is  only  about  0.4  of  a  foot,  and  the  currents 
are  much  iniiueiiced  by  the  win<l. 

It  was  therefore  recommended,  June  11, 1894,  that  the  improvement 
and  maintenance  of  the  natural  channel  around  the  marsh  to  the  depth 
of  4  feet  be  atteni])ted  by  building  a  training  work  of  piles  and  sheet 
piling  to  close  the  blind  channel  and  dellect  the  Ilood  current  into  the 
same  channel  with  the  ebb,  inducing  en^mgh  scour  to  maintain  the 
dei>th  of  4  feet  alter  obtaining  it  by  dredging,  and  avoiding,  if  pos- 
sible, by  leaving  t}ie  training  w(uk  more  or  less  open,  so  much  scoar 
during  s<mtheasterly  gales  as  to  re-form  the  shoal  immediately  above  it. 
The  cost  of  the  training  dike  and  dredging  is  estimated  not  to  exceed 
$5,000.  Piles  are  rejmrted  in  that  locality  to  withstand  the  ravages  ot 
the  t(*nMlo  about  live  years.  This  recommendation  was  approved  by 
the  Chief  of  Engineers  June  18,  1894. 
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The  project  as  thus  modified  June  18, 1894,  aud  as  previously  modi- 
fied August  9, 1892,  is,  therefore,  to  leave  the  width  of  the  cut  through 
Wrights  Island  (between  the  marsh  and  the  river  mouth)  as  at  the 
latter  date,  namely,  about  100  feet,  and  to  obtain  by  a  training  dike 
and  by  dredging  a  channel  4  feet  deep  through  the  shoals  of  sand 
obstructing  the  circuitous  natural  channel  around  Cedar  Bush  Marsh. 

The  total  estimated  cost  by  the  project  of  1885  of  dredging  a  cut  150 
feet  wide  and  5,710  feet  long  through  the  marsh,  and  of  the  same  width 
about  1,200  feet  long  through  Wrights  Island,  was  $40,000. 

The  channel  on  the  ocean  bar  at  the  river  mouth  is  very  changeable, 
both  in  position  and  depth,  which  latter  has  for  a  number  of  years 
seldom  exceeded  5  feet  at  low  water,  until  in  the  southeast  gale  of 
October  last  a  new  inlet  was  cut  through  the  beach  about  1,300  feet 
east  of  the  location  of  the  inlet  when  the  gale  commenced. 

This  new  inlet,  through  which  pilots  report  7  feet  can  now  be  car- 
ried at  low  water,  is  almost  in  alignment  with  the  straight  cut  dredged 
through  Wrights  Island  about  2,000  feet  within  the  inlet. 

Since  this  inlet  was  cut  the  depth  has  increased  on  the  shoals  which 
had  formed  at  each  end  of  the  Wrights  Island  Cut  and  had  obstructed 
it  (as  shown  on  sheet  1,  facing  p.  1402  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1893),  so  that  now  4  feet  at  low  water  can  be 
carried  over  both  shoals  and  through  the  cut,  while  the  natural  chan- 
nel around  Wrights  Island  has  continued  deteriorating  so  that  not 
more  than  2J  feet  can  now  be  carried  through  it.  In  February,  1893, 
fully  4  feet  at  low  water  could  be  carried  through  this  rapidly  narrow- 
ing natural  channel  around  the  island,  while  only  3  feet  could  be  car- 
ried over  the  shoals  at  each  end  of  the  cut  through  it.  Owing  probably 
to  tlie  new  inlet  formed  nearly  in  alignment  with  the  Wrights  Island 
Cut,  that  cut  is  now  available  to  navigation  for  vessels  drawing  4  feet. 

When  the  improvement  was  projected  in  1882  the  only  outlet  for  the 
products  of  the  vicinity  was  by  the  river  or  by  wagon,  and  7  schooners, 
said  to  have  averaged  in  size  about  18  tons,  are  reported  to  have  been 
at  that  time  plying  between  the  river  and  Wilmington. 

In  1891  a  railroad,  50  miles  long,  was  completed  and  put  in  opera- 
tion from  Wilmington  to  New  River,  and  in  1893  it  was  extended  and 
put  in  operation  40  miles  farther  to  Newbem^  so  that  there  are  now 
direct  outlets  by  rail  from  New  River  to  those  ports,  and  the  river  is 
now  navigated  only  by  two  or  three  small  vessels  which  encounter 
difficulty  or  delay  only  at  the  shoals  of  sand  embraced  within  the  1,300 
feet  of  channel  where  the  training  dike  is  to  be  built. 

The  river  is  in  tho  coUectioii  district  of  Beaufort;  N.  C. 

Money  statement 

July  1,  1893,  balance  unexpended $12, 557.  65 

Juno  30,  1894,  amount  expended  during  tiscal  year 1, 083. 97 

July  1,  1894,  balance  unexpended 11, 473. 08 

July  1,  1894,  outstanding  liabilities 87. 31 

July  1,  1894,  balance  available 11,386.37 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


TIiu  cominerco  for  tbo  year  cndiu*^  December  31,  1803,  is  estimated  as  follows: 


Class  of  goods. 


Cotton 

Cotton  seed. 

Tobacco 

J{ico 

Grniii!« 

Vi»p«'table8  . 

Ponltrj' 

Finh 

Oysters 


Tons. 


CLias  of  goods. 


38      Clams 

2  '   Turnout i no,  spirits.. 

2      Rosin 

U    Shingles 

l' '  Fertilizers 

33  '   ('oal  and  minerals  ... 
2      General  mercliaudiso 
233 
"go    i  Total 


Tons. 


210 
SO 
80 
11 


1.1M4 


Number  of  })nsseiigers  carried,  950.     Transportation  lines  established  daring  the 
year,  none. 

Freight  transported. 


1SH2 
18(H) 
1891 


Calendar  year  cnilin;^;  December  31  — 


Tons. 


0,000 
17,850 
21.838 


Xew  Hirer  J  Xorth  Carolina. 


APPROPKIATED. 


Date. 


July  4, 1830.  to  July  7, 1838 

Auifust  2.1882...: 

July  4,1884 

Augusts.  1880 

August  11,1888 

Septembir  19, 1890 

July  13, 1882 


I  Amonnt. 

I 


$5,000 
6.000 

10.000 
3,000 
5.000 
6,000 


Aggregate. 


$50,000 
6,000 
10.000 
SO.  008 
83,000 
«,000. 
88,000 


To  June  30— 


kxi»p:xdkd. 


I   To  Juno  30— 


18:{7  to  1839 *  $48,833.54 

1880 9,810.24 

1887 9,992.04 

1888 18, 183. 41 


1889 
1890 
1891 
1892 
1893 


$18,58148 
18,188L18 
18,888.08 
18,780.18 
80,448.35 


L  15. 


IMPROVEMENT  OF  NORTHEAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLINA. 

This  river  and  the  cliaracter  of  its  traffic  are  described  on  pp.  1102 
and  1153,  and  pp.  1403  and  1404  of  the  Annual  Eeports  of  the  Chief  of 
Engineers  for  1892  and  1893,  respectively. 

Tlie  project  approved  in  1889  is  to  thoroughly  clear  a  channel  of  good 
width  and  natural  depth  for  small  light-draft  steamers  up  to  HallsviUe, 


Italance  of  $1,106.40  tunied  over  to  suri)lus  fund. 
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about  88  miles  above  the  confluence  of  the  Noitbeast  with  the  main 
Cape  Fear  River  at  Wilmington,  and  for  pole  boats  up,  about  15  miles 
farther,  to  Korncgays  bridge. 

The  river  is  navigated  exclusively  by  pole  boats  of  30  to  50  tons 
capacity,  which  ascend  at  freshet  stages  toKornegays  bridge,  103jniles 
above  the  confluence,  carrying  up  merchandise  and  fertilizers  and 
bringing  down  naval  stores  and  some  •agricultural  products.  These 
pole  boats  are  towed  by  small  tugboats  of  about  8  tons  capacity,  draw- 
ing 3  feet,  up  to  Bannermans  bridge,  48  miles  above  the  confluence,  at 
all  tides  and  stages  of  water,  and  to  Big  Pitch  Kettle,  54.miles  above 
the  confluence,  where  there  is  a  rocky  bar  at  ordinary  hi^h  lunar  tides 
at  any  stage  of  the  river.  Above  that  point  the  river  is  so  shallow, 
navigation,  even  by  flat  pole  boats,  is  practicable  only  during  freshet 
stages,  there  being  frequently  between  tho  freshets  only  p.  few  inches 
of  water  on  the  bars. 

Tlieie  has  been  little  work  to  do  under  the  prqject  below  Big  titch 
Kettle,  but  above  that  point  the  river  was  nuujli  choked  with  logs, 
snags,  stumps,  and  trees. 

During  the  fiscal  year  ending  June  30, 1894,  work  was  first  resumed 
December  19,  1893,  at  Hallsville,  88  miles  abovo  the  confluence,  to 
which  the  bolster  was  towed  December  18.  To  February  28,  1894,  she 
had,  in  descending,  cleared  the  channel^  down  18 J  miles  to  Coxs  Bluflf, 
up  to  which  point  the  channel  had  been  cleared,  when  work  was  sus- 
pended there  February  27,  1893. 

March  8,  1894,  the  hoister  ^again  ascended  to  HaTlsville,  where  it 
resumed  work  in  ascending  the  rrver,  which  was  much  choked  with 
obstructions,  and  to  June  30  had  cleared  the  channel  to  a  point  11^ 
miles  above  Hallsville,  99f  miles  above  the  confluence  and  only  3| 
miles  below  Kornegays  bridge,  the  upper  limit  prescribed  in  the 
project. 

During  the  fiscal  year  the  channel  for  a  widjth  of  50  feet,  and  to  the 
full  depth  of  water  on  the  bars,  has  been  cleared  from  Coxs  Bluff  up 
293  miles  to  Miller's  Landing  by  the  removal  of  1,310  logs,  882  snags, 
401  stumps,  and  268  trees,  aud  229  trees  and  19  logs  have  been  removed 
from  the  banks. 

This  work  has  cost,  including  all  expenses  during  its  progress, 
$107.50  per  mile.  It  has  been  •considerably  retarded  during  the  past 
two  months  by  the  low  stage  of  ivater,  during  a  considerable  part  of 
which  time  the  hoister  has  been  aground  and  the  work  restricted  to 
such  as  could  be  done  by^  the  men  upon  the  banks. 

The  sum  of  $1,500  should  be  appropriated  for  the  maintenance  of 
the  cleared  channel  to  JuiiQ  30, 1896. 

Tbo  river  is  m  the  collection  district  of  Wilmington,  N.  C. 

Money  statement. 

July  1,  1893,  balance  unexpended $4, 925. 85 

June  IHO,  1894,  amount  expended  during  fiscal  year 2, 925. 91 

July  1, 1894,  balance  unexpended 1,999.94 

July  1,1894,  outstanding  liabilities. 272.22 

July  1, 1894,  balance  available 1,727.72 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1896     1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL  STATISTICS. 


ClftHfl  of  g004ls. 


Tons. 


CUss  of  goods. 


Cotton.... 

Grniim 

Fertilizers 
Tobacco... 
Tar 


Turpt'Dtine,  iTudo. . 
Turpcaline,  spirits. 


41  •]  Rosin  ... 
10   I   Lnmbn*. 


45,    Shincles 

1  ji  BricKB 

745  ,1  General  merchandiae. 

58  . 
488   '  Total 


S.7II 
29,41f 


3,000 


^! 


Increuse  siivo  lost  joar,  2,959  toDS.    Transportation  lines  established  dnring  the 
year,  njune. 

Tr eight  transpoi-ted. 


Calendar  year  cndiug  Dooenibcr  31— 


18flO 

1891 

18»2... 


40, 

SB. 
W. 


XorihaiHt  (Cape  Fear)  River, 

APPHOPKIATED. 

September  10, 18D0 9S,O0QlO0 

July  13.1892 ., 5,OQOlOD 

EXPENDED. 

To  June  30— 

1891 18.173.00 

1892  3,813.71 

1893 5,074.15 


L    l6. 

IMPKOVEMENT  OF  BLA(  K  lUVER,  NORTH  CAROLINA. 

This  liver,  \vliicli  flows  into  the  Cape  Fear  Eiver  14J  miles  above 
Wilmington,  is  described  and  the  rccorcl  of  ijts  inii)rovement  by  on  incor- 
porated company  and  by  the  United  States  is  given  on  pp.  1154-1157 
and  1407-1410  of  the  Annual  Reiwrtsof  the  Cliief  of  Engineers  for  1892 
and  1893. 

Tlic  project  of  1885,  as  modified  in  1893,  is.  to  apply  at  least  $10,000 
to  removing  logs,  snags,  aud  overhanging  trees  from  the  bed  and  banks 
of  tlic  river  and  rounding  off  a  few  of  the  sharper  bends,  from  its  con- 
fluence witli  the  Cape  Fear  Kiver  up  (U  miles  to  Clear  Run  bndgc. 

July  1,  1893,  the  clearing  of  the  channel,  which  had  commenced  at 
Clear  l^un  March  7,  had  progressed  to  a  point  18  miles  below  Clear 
liun,  aiul  was  continued  until  September  G,  1893,  when  it  was  c<Hii- 
plete<l  at  Point  Caswell,  22  miles  above  the  confluence,  the  42  miles  of 
channel  from  Clear  liun  to  Point  Caswell  having  been  cleared  in  six 
months  at  a  cost,  including  all  -expenditures  under  the  appropriation 
during  that  time,  of  §7,474.53,  being  8177.95  i)er  mile. 

The  channel  was  cleared  to  the  Avidth  of  40  feet  in  the  straight  reaclieSi 
to  the  full  natural  Avidth  in  the  narrow  bends,  and  in  wide  bends  to 
the  full  Avidth  between  the  contours  at  the  depth  to  which  the  BiiaK- 
ging  was  carried. 
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• 

In  October  and  November  the  bolster  again  ascended  the  river  to 
remove  the  trees  and  obstructions  carried  into  it  by  the  severe  gales  of 
August  and  October. 

During  the  iiscal  year  24  miles  of  channel  were  cleared  to  the  above 
depth  and  widths,  by  the  removal  of  461  logs,  3C2  snags,  258  stumps, 
and  129  trees. 

In  the  28  miles  next  above  Point  Caswell  there  are  three  localities 
known  as  Goffs,  Haws,  and  South  River  Narrows,  the  former  2  miles 
and  the  two  latter  each  4  miles  in  length,  where  the  natural  chan- 
nel is  very  narrow,  crooked,  and  shallow,  the  wat^r  spreading  through 
cypress  swamps. 

The  channel  is,  June  30,  1894,  well  cleared  of  snags,  etc.,  and  navi- 
gation unimpeded,  except  at  those  three  localities. 

The  sum  of  $3,000  should  be  appropriated  for  the  maintenance  of 
the  cleared  channel  to  June  30, 1896. 

The  commercial  statistics  for  this  river  have  been  compiled  v.ith 
much  labor  and  completeness  by  Mr.  Henry  J.  Clark,  of  this  office,  who 
obtained  from  the  steamboat  company  all  their  shipping  ledgers,  six  in 
nuniber,  from  which  he  extracted  every  item  of  produce  and  merchan- 
dise shipped  up  and  down  the  river  during  the  year. 

The  river  is  iu  the  collection  district  of  Wilmington,  N.  C. 

Money  statement, 

Jnly  1,  1893,  balance  unexpended $6, 456. 33 

Juno  30,  1894,  amount  expended  during  fiscal  year 4, 130. 15 

July  1,  1894,  balance  unexpended 2,326.18 

July  1,  1894,  outstanding  liabilities 4.85 

July  1,  189-1,  balance  available 2,321.33 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1896,  for  maintenance 3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2'of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


The  commerce  for  the  year  ending  December  31, 1893,  is  estimated  as  follows 


ClasH  of  goods. 


Tons. 


Cotton 

Cotton  Hoed 
Tobacco  ... 

Kice 

(trains 

Vegetahlrs 

Ciittlo 

Horses 

IIo^s 

Poultry 

Fish 

Oynters 


63 

24 

9  ! 

21i 

286  I 

15  I 

96 

2 
25 
15 

5 

1 


Class  of  goods. 


Tar 

Turpentine,  crude... 
Turpentine,  spirits.. 

Rosin 

Lumber 

Shingles 

Fertilizers 

Machinery 

General  merchandise 

Total 


Tons. 


1.007 

1,021 
651 

4,857 
24.126 

4,555 
357 
255 

7,632 


45,003 


Number  of  passengers  carried,  1,373.     Decrease  since  last  year,  11,048  tons;  trans- 
portation lines  established,  none. 
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Freight  transported. 


Calendar  year  ondiiig  December  31 — 


1885. 
181H). 
1891. 
1892. 


Tom. 


48,660 
61,  ni 
78,429 
60,061 


Black  lilver,  Xorth  Carolina, 
APPROPRIATED. 


Date.  Amonnt. 


August  5, 1880 '      $3,000 

July  13,  1892 1      10,000 


Aggrec;ite. 


$3,000 
IS,  000 


EXPENDED. 


To  Juno  30— 

1HS7 $42.70 

1888 2,267^31 

1889 2,377.24 

1890 2,896.85 


To  Juno  30— 

1891 $2,007.10 

1892 S,000.00 

1893 7.874.57 


L  17. 

IMPROVEMENT    OF    CAPE    FEAR    RIVER    ABOVE    WILMINGTON,   NOSTH 

CAROLINA. 

The  liver  above  Wilmington  is  115  miles  in  length  to  FayetteviUOi 
tlie  practical  head  of  navigation,  149  miles  above  the  mouth. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  secure  "  at  all 
times  of  the  year"  a  depth  of  4  feet  from  Wilmington  73  miles  to 
Elizabethtown  and  of  3  feet  thence  42  miles  to  Fayetteville,  by  the 
removal  of  snags,  logs,  stumps,  and  rock,  and  of  overhanging  trees 
from  the  banks,  by  the  building  of  84,000  linear  feet  of  rock  jetties. 
and  by  a  small  amount  of  dredging,  at  a  total  cost  estimated  in  1803 
at  8275,000. 

A  description  of  the  river  and  a  r(^^sume  of  the  work  accomplished 
for  its  improvement  will  be  fonnd  on  pp.  1158-1103  and  pp.  1411-1417 
of  the  Annual  Kcports  of  the  Chief  of  Engineers,  respectively, for  1882 
and  1803,  together  with  a  summary  in  the  latter  report  (p.  1416)  of  the 
amount  of  work,  approximately,  remaining  to  be  accomplished. 

Dnring  the  fiscal  year  eleven  jetties  of  brush  and  stone  aggregating 
1,277  feet  in  length  were  built  on  the  two  worst  shoals  in  the  river, 
namely.  Old  Ferry  Shoal,  9  miles  below  Fayetteville,  and  Little  Sagar 
liOaf  Shoal,  49.^  miles  below  Fayetteville  upon  which  the  least  channel 
depths  at  low  water  were,  respeittively,  1 .2  and  2.0  feet.  Upon  the 
former  seven  jetties  were  built,  having  a  total  length  of  818  feet,  and 
upon  the  latter  four  jetties,  having  a  total  h'ngth  of  460  feet.  The 
masters  of  steamers  running  on  the  river  report  that  since  these  jetties 
were  built  those  shoals  have  ceased  to  trouble  them  at  low  water. 
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February  19,  the  water  being  too  high  to  continue  it  advantageously, 
work  upon  the  jetties  was  suspended  and  the  balance  of  the  funds 
available  reserved  for  snagging. 

The  bolster  for  the  latter  work  belongs  jointly  to  and  is  used  in  rota- 
tion ui)on  this,  the  Black,  and  North  East  Cape  Fear  rivers,  and  has 
been  employed  on  the  two  latter  during  the  greater  part  of  the  fiscal 
year.  It  is,  Juno  30,  descending  the  North  East  Cape  Fear,  en  route 
to  this  river,  where  snagging  is  needful  and  will  be  at  once  commenced. 

By  a  line  of  levels  run  in  May  and  June  by  Mr.  S.  F.  Burbank  the 
zero  of  the  gauge  at  Elizabethtown  was  found  to  be  10.64  feet  below 
the  zero  of  the  gauge  at  Fayetteville. 

The  river  from  Fayetteville  to  Elizabethtown  is  41.6  miles  long,  and 
contains  28  shoals,  upon  which  the  aggregate  channel  length  that  has 
been  improved  and  is  to  be  improved  is  13.3  miles,  or  32  per  cent  of  the 
whole  distance. 

The  difference  in  level  of  the  water  surface  at  Fayetteville  and  Eliza- 
bethtown at  low  stage  in  1891  and  1892  was  as  follows: 


Mean  low  wntor,  1891 
Mean  low  water,  1892 
Dead  low  water,  1892 


Fayetteville'  ^^'l^^^}^' 


Feet. 
4.96 
2.88 
1.1 


Feet. 
2.07 
.41 
—  1.2 


Feet. 
13.53 
13.11 
12.9 


Slope 
per  mile. 


Feet. 
0.325 
.315 
.310 


Three  steamers,  the  Murchison^  Cape  Fear,  and  A.  P.  Hurt,  ply  upon 
the  river  between  Wilmington  and  Fayetteville,  running  two  at  a  time 
in  rotation. 

From  the  published  rates  of  the  Associated  Kailways  of  Virginia 
and  the  Carolinas,  corrected  to  January  12,  1894,  as  taken  from  the 
bulletin  of  January  12,  1894,  issued  by  the  North  Carolina  Agricultural 
Experiment  Station,  it  appears  that  the  freight  on  fertilizers  per  car- 
load of  not  less  than  10  tons  each  is  $2.10  per  ton  of  2,000  pounds  from 
Wilmington  84  miles  to  Goldsboro,  and  $1.60  per  ton  from  Wilming- 
ton 83  miles  to  Fayetteville.  The  diflference,  50  cents  per  ton,  is  illus- 
trative of  the  eff'ect  of  the  river  in  reducing  freight  rates  by  rail. 

The  commercial  statistics  for  this  river  have  been  compiled  with 
much  labor  and  completeness  by  Mr.  Henry  J.  Clark  of  this  office,  who 
obtained  from  the  steamboat  company  its  two  double  royal  shipping 
ledgers  of  1,000  pages  each,  from  which  he  extracted  every  item  of 
produce  and  merchandise  shipped  up  and  down  the  river  during  the 
tiscal  year. 

Tlio  river  is  in  the  collection  district  of  Wilmingtou,  N.  C. 

iloney  statement. 

July  1,  1893,  balance  unexpended $5, 986. 16 

June  30,  18iW,  amonnt  expended  during  fiscal  year 3, 597. 50 

July  1 ,  1894 ,  balance  unexpended 2, 388. 66 

July  1,  1894,  outstanding  liabilities 327.67 

July  1,  1891,  balance  available 2,060.1)9 

{Amount  (estimated)  required  for  completion  of  existing  project 156,  750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une30, 1896    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 

The  commerce  for  the  year  ending  December  31,  1893,  is  estimated  as  follows: 


Class  of  coods. 


Cotton 

Cott-unsecd. 

Bricks 

Tobacco 

Kice 

(irains 

Cattle 

Jloraes 

Hops 

Poultry 

FiaTi.; 

Oysters 


Tons. 


724 
2 

3,000 
16 
59 
366^ 
87 
4 
14 

21     i 
20    , 

o      1 


Tar 

Turpentine,  crude ... 

Turjpentine,  spirits  .. 

KoHin 

Peanuts 

Lum  b  er 

Shingles 

Fertuirers 

Machinery 

General  merchandise 


Total. 


ua 

Mi 

5e,oor 


5.57S 
10 

ie,Kt 


98.197 


Increase  since  last  year,  19,947  tons.     Transportation  lines  established  dnring  Ihs 
year,  none. 

List  of  steam  ressels  plying  on  the  Cape  Fear  liirevy  North  Carolina,  above  inimingionf 

for  the  fiscal  year  ending  June  SO,  1804. 


Xame. 


I).  Mnrcliison. 
A.  P.  Hurt . . . . 
Capo  Fear  — 
Lisbon , 


Comi>ton 

C.Eillam... 

Anna 

F.  and  F ... . 

C.F.  D 

SVilniington 


Net      ! 
tonnage,  j 


licmarks. 


140. 72 

140.11 

156.32 

06.94 

53.94 
0.66 


9.10 

4 
110 


?  Regular  steamers  plying  between  AVilmingtoa  and  Fayetterilk^ 

i     four  trips  per  week. 

Annex  boat  to  regular  steamers  between  Browns  Keach  and  Tmj' 

ctteville  during  low -water  atagos. 

>  Towing  between  'Wilmington  and  Navassa. 


\ 


Irregular  towing  for  rafts,  flats,  etc. 
Irregular  trips  between  AVilmington  and  PIney  Blaff. 


Freight  transported. 


Calendar  year  ending  December  31— 


1880 
IHDO 
1891 
1892 


MiOOO 

in,  ON 
7i.su 


Cape  Fear  liix'erj  North  Carolina^  above  IVilmington. 

APPllOPRIATEl). 


Mar.  3, 1881  .. 
Aug.-J,  1S82. 
July  5, 1884.. 
Aug.  5, 188« . 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 


To  Jnnc  30— 


Dato. 


;  Amount. 


KXl'KNDKI). 


;   To  J  uno  30— 


1882 ^14,813.96  : 

1883 27,801.41   ; 

1884 42,502.54  1 

1885 59,013.83  I 

1886 64,530.81  : 

1887 65,832.94  ! 


1888. 
1889. 
1890. 
1891. 
1892. 
1893. 


$30,000 

•10.060 

30.000 

60,000 

6,000 

68^000 

11.250 

n,m 

12,000 

m,wm 

15.000 

m,m 

16,000 

UlbM 

8i.nL] 

87.fln.S 
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L  i8. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA,  AT  AND  BELOW 

WILMINGTON. 

Pursuant  to  tlic  project  as  modified  by  instructions  from  the  Chief 
of  Engineers  of  June  U,  1892,  *'to  dredge  a  channel  18  feet  deep  at 
mean  low  water  from  the  bar  to  Wilmington,  and  as  wide  as  funds 
available  in  the  next  two  years  will  allow,"  dredging  has  been  in 
progress  throughout  the  year  by  contract  of  November  3,  approved 
November  21,  1892. 

Under  this  contract  there  have  been  dredged  during  the  year 
537,081  cubic  yards,  of  which  82,956^  cubic  yards  were  dredged  from 
the  shoal  at  Snows  Marsh  of  sand,  at  12.49  cents  i>er  cubic  yard,  and 
454,724^  cubic  yards,  at  12.44  cents  per  cubic  yard,  were  dredged  from 
five  other  shoals,  mostly  of  mud,  but  containing  some  sand. 

The  dredging  was  at  localities  as  follows: 


Name  of  ahoal. 


Logs  and  Dij?  iHlanil  . 

Ki'K  Islaiul 

Liliiiiiit 

Old  Brui)8\rick  Covo. 

Midnight 

Snows  Marsh 


Total. 


Bistanco 
"below  Wil 


Mile*. 

7 

9i 
11 

13i 

16 

20 


Length  of 
shoal  be* 
tween  18- 
foot  curves. 


Feei. 
10.400 

2,200 
13,100 

3.800 
13,000 

9,700 


Dredging. 


Chtbicf/ards. 

19,455 

16,041| 
120,8991 

83,571 
214, 787i 

82,95<% 


537,  681 


A  channel  of  the  depth  of  18  feet  at  mean  low*  water  was  obtained 
through  all  the  foregoing  shoals,  except  that  at  Snows  Marsh,  and  of 
widths  as  follow: 

At  Logs  and  Big  Island  Shoal,  74 feet  wide  for  a  length  of  2,300  feet, 
and  50  feet  wide  for  a  length  of  1,700  feet. 

At  Keg  Island  Shoal,  148  feet  wide  throughout. 

At  Lilliput  Shoal,  148  feet  wide  for  a  length  of  6,600  feet,  and  111  feet 
wide  for  a  length  of  6,500  feet. 

At  Old  Hmnswick  Cove  Shoal,  270  feet  wide  throughout. 

At  Midnight  Shoal,  185  feet  wide  for  a  length  of  9,600  feet,  209  feet 
wide  for  a  length  of  2,400  feet,  and  148  feet  wide  for  a  length  of  1,000 
feet. 

At  Keaves  Point  Shoal,  74  feet  wide  throughout. 

But  ill  the  five  and  one-half  months  since  dredging  at  the  lower  part 
of  Lilliput  Shoal  ceased,  the  lower  2,000  feet  of  the  channel  there  has 
shoaled  to  the  extent  of  15,622  cubic  yards.  The  average  and  greatest 
(liniiimtion  m  depth  by  this  shoaling  are,  respectively,  1.9  feet  and  2^ 
feet.  As  shoaling  had  before  occurred  in  the  channel  at  that  locality 
it  wjis  dredged  to  the  depth  of  19  feet,  and  the  least  mid-channel  depth 
there  June  11-13,  1894,  is  16.5  feet  at  low  water.  The  material  so 
deposited  in  the  channel  is  very  soft  mud. 

The  dredging  at  the  five  shoals,  other  than  Keg  Island,  wan  in  a  chan- 
nel which,  between  1881  and  1891,  had  been  dredged  to  the  depth  of 
16  feet  and  width  of  250  feet,  except  at  Snows  Marsh  where  the  width 
was  233  feet.    At  Keg  Island  Shoal  the  natural  depth  exceeded  16  feet. 

August  27  and  October  13, 1893,  violent  southeasterly  gales  raised 
the  water  to  a  very  high  stage  in  the  river,  on  the  latter  date  to  the 
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highest  stage  of  Avhich  there  is  any  information.  Daring  these  gales 
five  of  the  contractor's  scows  went  adrift,  stranding  in  marshes  £rom  a 
few  hundred  to  many  hundred  yards  from  the  channel.  The  want  of 
scows  reduced  the  rate  of  dredging  for  many  weeks  until  they  were  in 
part  recovered  and  in  part  renewed. 

The  two  dredges  employed  under  the  contract  averaged  during  seven 
months,  when  not  hampered  by  loss  of  scows,  at  the  shoals  above 
Snows  ]Vrarsh,  one  2,252  cubic  yards  and  one  475  cubic  yards  daily. 
The  dredge  which  at  the  other  shoals  averaged  2,252  cubic  yards,  at 
Snows  Marsh  Shoal  averaged  only  856i  cubic  yards  per  day  of  twelve 
hours. 

There  have  been  earned  under  the  foregoing  contract  during  the 
fiscal  5'ear  $00,928.88,  and  since  the  commencement,  March  10,  18SI3,  of 
work  under  it,  $80,050.32. 

By  supplemental  agreement  dated  March  8  and  approved  March  20, 
1894,  the  contract  was  curtailed  from  a  minimum  of  $125,000  and  maxi- 
mum of  $140,000  to  a  minimum  of  $98,000  and  maximum  of  $113,000, 
with  the  stipulation  that  unless  the  amount  earned  exceed  $98,000  no 
further  dredging  shall  be  required  under  it  at  Snows  Marsh  Shoal. 
The  curtailment  was  made  to  make  available  sufficient  funds  to  build  a 
dredging  steamer  for  service  on  the  bar  and  at  Snows  Marsh  ShoaL 

The  amount  remaining,  June  30, 1894,  to  be  earned  to  complete  the 
contract  as  curtailed  is  $17,349.08  to  the  minimum,  or  $32,349.68  to  the 
maximum  involved. 

During  the  year  the  U.  S.  suction  dredge  Woodbury  (to  Deeemb^ 
15, 1893)  dredged  from  Snows  Marsh  Shoal  by  forty-nine  days'  work 
19,427i  cubic  yards,  and  from  the  inner  shoals  of  tlio  ocean  bar  by 
sixty  days'  work  38,180 .J  cubic  yards;  total,  47,008  cubic  yards. 

The  entire  quantity  of  material  dredged  from  the  river  and  bar  chan- 
nels during  the  year  is  585,289  cubic  yards,  as  follows: 

Above  Snows  Marsh  by  contract 454, 724| 

At  Snows  Marsh  by  contract 82, 956^ 

At  jSnows  Marsh  by  Woodbury 19, 427^ 

102,3831 

From  tluj  bar  by  Woodbury 28,180^ 

Total 585,289 

December  10,  1893,  the  Woodbury  took  .fire  at  the  wharf  at  Soath- 
port,  and  her  house,  pilot  house,  and  a  part  of  her  hull  to  the  water 
line  were  consumed,  when  the  iire  was  extinguished  by  sinkin^f  her. 
The  damage  to  her  hull  and  machinery  by  fire  was  estimated  at  $2,350: 
and  with  other  repairs,  of  which  she  was  in  need,  she  could  bo  restored 
to  service  at  an  estimated  cost  of  $5,800. 

Ivcgarding  this  dredging  steamer,  the  division  engineer  remarked: 

\Vb('n  tho  IVoodbur y  yfiis  convcrtcil  from  a  pnsscngof  boat  into  a  Bnction  dredge 
slio  was  ron.sidenMl  oiio  ot*  those  temporary  expedients  that  the  U.  8.  .KnglneeTS  are 
so  often  obliged  to  us(i  for  the  want  of  enough  money  to  procure  the  best  thing  for 
the  purpose  in  view.  Tnder  the  iniluence  of  the  closing  works  at  New  Inlet  the  bar 
at  the  main  mouth  of  tlie  river  conmiencod  to  deepen.  To  assist  and  hasten  this 
effort  of  nature  it  was  deemed  wise  to  put  on  a  machine  that  would  loosen  the  sand 
and  cause  it  to  be  more  readily  moved  by  the  current  which  has  there  A  considerable 
velocity  at  almost  all  stages  of  the  tide!^  ]k>sides  hastening  the  deepening  on  the 
bar,  the  dredge  was  operated  on  a  fixed  range,  in  order  to  localize  the  deepening  iha 
well  delined  and  straight  channel.  It  was  expected  that  the  main  work  or  thia 
dredge  would  be  as  stated  above,  but  her  jiull  was  arranged  to  receive  as  mnchaaod 
in  bins  as  her  limit(;d  eapaeity  would  permit,  and  tlic  sand  thus  taken  up  to  be 
dumped  in  deep  water  outside. 

It  IS  my  opiuitui  that  the  most  imjiortant  use  of  the  Woodbury  was  her  movenient 
back  aud  forth  in  a  tixed  channel  in  which  the  sand  was  stirred  up  and  carried  off 
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l)y  tbo  tidal  currents.  It  was  uot  expected  sbo  would  work  elsewhere  than  on  tlio 
bar.  She  has,  however,  been  found  useful  at  other  points  in  the  river,  which  is  quite 
a  gain.     This  boat  has  well  paid  for  herself. 

Her  two  sand  bins  hold  together  about  50  cubic  yards,  but  owing  to 
tho  slow  rate  at  which  the  last  5  yards  can  be  accumulated  in  them 
their  available  capacity  is  about  45  cubic  yards.  Her  pump  (an 
Andrews  9-inch  centrifugal)  with  two  6-inch  suction  pipes  filled  the  bins 
in  twenty  to  thirty  minutes. 

Since  July  1,  1889,  the  average  time  annually  that  the  weather  has 
permitted  the  Woodbury  to  work  upon  the  bar  is  one  hundred  and  fif- 
teen days,  and  she  has  removed  therefrom  .annually  during  that  time  an 
average  of  52,820  cubic  yards,  being  at  the  rate  of  459  cubic  yards 
per  day  when  working.  Of  this  small  number  of  days  (but  little  more 
than  one-third  of  tho  number  of  working  days  annually)  it  appears 
from  her  record  since  July  1, 1893,  that  only  40  per  cent  of  the  time 
that  she  was  actually  at  the  bar  was  spent  in  actual  dredging,  the  other 
54  per  cent  being  spent  in  going  to  the  dumping  ground,  dumping, 
and  returning. 

The  dredging  at  tho  bar  is  in  two  localities:  First,  on  some  inner 
shoals,  which,  December  23, 1893,  were  2,900  feet  in  length  from  the  18- 
foot  contour  in  the  bold  river  channel  to  the  18-foot  contour  in  a  pocket 

19  to  23  feet  deep  and  1,750  feet  long,  which  intervenes  between  the 
inner  shoals  and  outer  bar;  and,  second,  on  the  outer  bar,  which, 
December  23,  1893,  was  450  feet  across  from  the  18-foot  contour  in  the 
pocket  to  the  18-foot  contour  in  the  ocean,  and  570  feet  from  20-foot  to 
20-foot  contour. 

On  the  outer  bar  the  Woodbury  has  done  no  dredging  since  October, 
1890,  at  which  date  the  least  sounding  on  the  best  mid-channel  line 
was  19.9  feet,  and  for  a  width  of  200  feet  the  least  sounding  was  18.1 
feet  at  mean  low  water.  June  30, 1891,  this  channel  on  the  outer  bar 
had  deteriorated  so  that  the  least  depth  on  the  mid-channel  line  was 
18.1  feet  at  mean  low  water,  which  depth  it  m<aintained  without  assist- 
ance for  two  years,  until  the  summer  of  1893;  but  the  distance  between 

20  feet  contours  in  the  pocket  and  ocean  increased  from  300  feet  in 
1891  to  750  feet  in  1892,  continuing  the  same  until  last  summer.  Sep- 
tember G,  1893,  nine  days  after  the  southeast  gale  of  August  27  and  28, 
the  least  depth  in  the  best  line  across  the  outer  bar  at  mean  low  water 
was  1G.5  feet,  increasing  in  a  short  distance  toward  the  sea  to  18  feet, 
and  to  19  feet  toward  the  river.  December  23, 1893,  the  very  severe 
southerly  to  southeasterly  gale  of  October  13  having  intervened,  the 
depth  in  the  best  line  across  the  outer  bar  was  16.4  feet  at  mean  low 
water,  increasing  quickly  toward  the  sea  to  1C.9  feet,  and  to  17.8  feet 
toward  the  river.  The  distance  from  the  18-foot  cui've  in  the  ocean  to 
the  13-foot  curve  in  the  pocket,  which  was  450  feet  December  23, 1893, 
was  only  150  feet  September  G,  1893. 

Un  the  inner  shoals  the  Annual  Report  of  1890  stated  that  the  avail- 
able depth  did  not  exceed  17  feet.  In  the  next  fiscal  year  the  Wood- 
bury dredged  from  these  shoals  54,71G  cubic  yards  to  June  30, 1891, 
when  the  available  depth  was  again  reported  not  to  exceed  17  feet. 
In  the  next  year  the  Woodbury  dredged  from  the  same  locality  46,599 
cubic  yards  to  June  30,  1892,. and  the  depth  continued  17  feet  as  before. 
The  average  annual  quantity,  50,657  cubic  yards  (measured  in  bins), 
dredged  from  these  shoals  in  the  two  years  from  June  30, 1890,  to  June 
30,  1892,  seems  to  have  been  about  the  rate  of  shoaling  in  one  year. 

A  survey  of  the  shoals  May  12  to  25,  1893,  showed  a  channel  depth 
on  their  crests  of  only  15.2  feet,  and  a  comparison  of  the  two  surveys 
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of  May  iiiul  December,  1893,  showed  18,667  cubic  yards  of  ahoaliDg  in 
a  cluinnel  width  of  300  feet  between  those  dates.  Beings  engaged  from 
June  to  December,  1892,  at  Snows  Marsh  in  the  river,  the  Woodbury  had 
dredged  from  the  shoals  between  the  two  surveys  only  23,376  cabic 
yards.  Increasin<?  the  18,667  cubic  yards  (in  situ)  one-fonrth  for  bin 
measurement,  and  adding  the  amount  dredged,  would  give  46,710 
cubic  yards  of  shoaling  between  April,  1892,  and  May,  1893.  The 
amount,  about  50,000  cubic  yards  per  year,  dredged  in  maintaining  the 
depth  of  17  feet  on  the  inner  shoals  from  June,  1890,  to  Jane,  1892, 
seems,  therefore,  to  be  about  the  amount  of  shoaling  to  be  contended 
against  annually  in  maintaining  17  feet  on  these  shoals. 

The  amount  of  shoaling  on  the  outer  bar  in  a  channel  width  of  300 
feet,  between  May  and  December,  189.*>,  was  7,333  cubic  yards  in  place. 

Tlio  Woodbury^H  dredging  has  been  restricted  to  a  channel  width  of 
200  feet,  mainly  along  its  middle  line. 

The  ()uantity  of  sand  in  situ  to  be  remove<l  to  obtain  a  channel  300 
feet  wide  and  18  feet  deep  from  the  river  to  the  ocean  was,  December 
23, 1893,  estimated  on  the  inner  shoals  at  92,533  cubic  yards,  and  ou  the 
outer  crest  at  11,334  cubic  yards,  a  total  of,  say,  104,000  cubic  yards,  or, 
allowing  one  quarter  inciease,  130,000  cubic  yards  bin  measaremeut, 
whi<h  is  about  2i  times  the  quantity  the  Woodbury  is  able  to  remove 
in  a  year.  This  quantity  embracres  an  allowance,  outside  of  the  300 
feet,  for  side  slopes  of  1  on  60,  that  being  the  approximate  slope  between 
the  1 2  and  18  foot  cur ves  along  tiie  side  of  the  channel  immediately 
within  the  shoals. 

Ihen  were  the  rate  of  shoaling  that  has  to  be  cont<?nded  against  to 
be  no  greater  in  maintaining  18  feet  than  in  maintaining  17  feet,  to 
obtain  a  depth  of  18  feet  for  a  width  of  300  feet  in  one  year  would  entail 
the  removal  from  the  inner  shoals  and  bar  of  180,000  cubic  yards  (bin 
mea^surement)  or  to  obtain  the  same  in  two  years  would  require  the 
removal  yearly  of  115,(M)0  cubic  yards,  the  former  being  3.3  times  and 
the  latter  about  2J  times  the  Woodbmys  capacity  in  the  exposed  loca- 
tion of  the  bar. 

Seven  miles  above  tlic  bar  at  Snows  Marsh  Shoal,  near  the  former 
junction  of  >^ew  Inlet,  where  the  river  spreads  to  its  greatest  width  of 
2|  miles,  mueli  dit1i(;u1ty  has  been  encountered  in  maintaining  a  depth 
of  10  feet  ever  since  December,  1883,  when  the  channel  was  completed 
to  tliat  depth  from  Wilmington  to  the  bar.  A  part  of  the  channel 
there  in  tine  sand  shoals  so  rapidly,  (inite  extensive  redredgingannaaJly 
is  necessary  to  i)ermit  egress  of  steamers  drawing  17  to  18  feet  daring 
the  shipinentof  cotton  in  the  fall  and  winter  months.  A  dredging 
steamer  employed  in  maintaining  the  channel  on  the  bar  would,  when 
the  sea  is  too  rough  to  i)ermit  her  to  work  there,  lie  at  Southport,  only 
2  miles  below  Snows  Marsh  Shoal,  and  could  at  such  times  be 
em])I<)y(*d  with  great  advantage  in  the  channel  at  that  shoal,  andatan 
additional  (tost  for  fuel  onlv. 

Yov  obtaining  and  maintaining  a  channel  to  the  depth  of  18  feet  on 
tlie  l)ar  and  also  at  Snows  Marsh  in  conjunction  with  trainingworks  of 
a  tentative  and  inexpensive  character  to  be  built  at  the  latter  localityi 
it  was,  Jannary  IS,  1894,  recommended  that  instead  of  repairing  the 
Woodbury  a  diedging  steamer  of  much  greater  x)umx)ing  and  bin  capac- 
ity be  obtained. 

Tpon  that  reconnnendation  the  Division  Engineer  remarked: 


Tho.  Woodhni']!  \\xi\\\\^  been  now  so  mucli  injured  l)y  iiro  and  the  need  for 
tineil  work  on  tbo  bar  to  retain  tbe  best  depth  having  been  showiij  althon^  a 
marked  increase  was  obtained  and  may  bo  cxpecte<l  to  remain  withcmt  any  wwfc 
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there,  ibo  question  arises,  What  is  the  best  course  to  pursue  under  the  existing  cir- 
cuuistancesf 

Some  have  thought  of  having  recourse  to  jetties  at  the  mouth  of  the  river.  Sev- 
eral reasons  cause  me  to  refrain  from  recommending  them  at  this  time.  They  are 
expensive  to  build,  take  a  long  time  for  completion,  judging  from  past  experiences, 
and  are  not  certain  as  to  results. 

A  suction  dredge  is  much  cheaper,  more  speedy  in  producing  results,  and  expe- 
rience has  shown  that  it  is  a  sufficient  means  for  bringing  about  what  is  needed  in 
this  case. 

It  is  recommended  that  Maj.  Stanton's  propositions  be  approved,  and  that  the 
new  machine  be  obtained  at  as  early  a  day  as  possible,  equipped  in  the  best  manner 
allowable  with  the  funds  available.  The  new  dredge  should  be  a  great  improve- 
ment on  the  Woodbury  in  the  light  of  the  experience  on  the  Cape  Fear  and  elsewhere 
in  the  years  since  she  was  built. 

After  some  delay  in  effecting  a  supplemental  agreement  so  modifying 
the  contract  of  November  3,  1892,  for  dredging  as  to  make  the  neces- 
sary funds  available,  and,  after  an  ineffectual  search  for  a  vessel  that 
could  be  purchased  and  converted  to  the  purpose,  March  28, 1894,  the 
Chief  of  Engineers  authorized  the  necessary  measures  to  be  taken  pre- 
paratory to  building  a  dredging  steamer.  The  design  and  specitica- 
tions  have  been  prepared  in  this  office  by  Mr.  John  H.  Dahl,  a  naval 
architect  of  Boston,  Mass.,  and  proi)osals  for  building  the  vessel,  with 
propelling  and  dredging  machinery  complete,  will  be  opened  August  2, 
1894.  II er  length  over  all  is  to  be  131  feet  3  inches;  breadth  of  beam, 
29  feet;  draft, light,  approximately  10 feet;  draft, loaded  with  180  cubic 
yards  of  sand,  about  12J  feet,  and  she  is  to  be  equipped  with  two  10-inch 
centrifugal  pumps. 

In  October,  November,  and  December  many  current  observations 
were  taken  for  a  distance  of  about  4  miles  in  the  channels  at  Snows 
Marsh  Shoal,  guided  by  which  a  project  was  submitted  January  3  for  a 
training  work  of  piles,  brush,  and  stone  to  be  built  tentatively  in  con- 
nection with  dredging.  This  project  was  approved  January  10,  but  by 
authority  from  the  Chief  of  Engineers  its  execution  was  postponed  until 
the  training  work  could  be  built  in  conjunction  with  dredging  by  the 
new  dredging  steamer,  and  to  insure  sufficient  funds  for  building  the 
latter. 

During  the  year  a  survey  of  the  bar  and  shore  lines  at  the  river  mouth 
was  completed  and  extended  from  the  ocean  up  11  miles  to  a  point 
about  2  miles  above  Snows  Marsh  Shoal,  embracing  the  river's  full 
width,  about  19  square  miles  of  hydrography  and  20  miles  of  beach 
line.  All  those  parts  of  the  channel  where  the  depth  is  less  than  20 
feet  at  mean  low  water  between  Snows  Marsh  and  Wilmington  have 
also  been  surveyed  for  a  width  of  300  feet.  The  aggregate  length  of 
river  and  river  channel  surveyed  is  28J  miles,  besides  three  resurveys 
of  the  bar  and  Snows  Marsh  channels  and  one  of  Brunswick  Cove 
Chnimel. 

The  gauges  on  the  river  from  Wilmington  to  Baldhead  Point  at  the 
moutli  were  also  connected  by  a  line  of  levels  run  by  Mr.  S.  F.  Burbank. 

From  these  surveys  it  appears  by  the  appended  estimate  of  Mr. 
Charles  Humphreys,  assistant  engineer,  that  the  quantity  of  material 
remaining,  June  30,  1894,  to  be  removed  to  obtain  a  channel  18  feet 
deep  at  mean  low  water  and  270  feet  wide  from  Wilmington  to  South- 
port,  or  to  the  bar,  is  695,785  cubic  yards,  or,  to  obtain  a  channel  20  feet 
deep  at  memi  low  water  and  270  feet  wide,  2,070,417  cubic  yards.  The 
foregoing  quantities  are  estimated  to  the  above  exact  depths,  and  con- 
tain no  allowance  for  the  inflow  of  material  from  the  sides,  which  lat- 
ter may  much  increase  the  quantity  Jit  the  shoals  above  Snows  Marsh 
where  the  bottom  is  soft  mud^  and  especially  at  Snows  Marsh  Shoal, 
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upon  whose  crest  on  tlio  line  of  the  present  channel  the  depth  was 
only  o  feet  when  the  dredging  commenced,  and  where  the  channel,  on 
the  one  or  on  the  other  side,  is  for  about  3,000  feet  bordered  by  shoals 
of  considerable  height,  consisting  of  fine  sand. 

Work  nnder  the  project  to  obtain  a  channel  20  feet  deep,  at  mean  low 
water,  from  Wilmington  to  the  ocean  ceased  on  the  completion,  Sep- 
tember 7, 181)2,  of  the  cfmtract  of  December  24, 1890,  for  dr^ging  to 
that  depth,  pursuant  to  instructions  from  the  Chief  of  Engineers  of  June 
9,  ISOli,  "  that  a  channel  18  feet  deep,  and  as  wide  as  funds  wiU  allow, 
be  dredged  from  the  bar  to  Wilmington  in  order  that  the  navigation  be 
improved  to  that  extent  as  soon  as  possible,  it  being  left  to  the  experi- 
ence of  the  next  few  years  to  decide  whether  it  be  necessary  or  exi)edi- 
ent  to  work  for  a  greater  depth." 

A  channel  to  the  depth  of  20  feet  and  width  of  270  feet,  having  been 
completed  through  the  shoal,  3,200  feet  in  length,  at  Wilmington  in 
1891,  the  remaining  aggregate  length  of  dredging  done  and  to  be  done 
thrcmgh  the  nine  shoals  between  Wilmington  and  Sonthport,  to  obtain 
a  channel  18  feet  deep  at  mean  low  water,  is  14.3  miles,  and  to  be  done 
to  obtain  a  channel  20  feet  deep  at  mean  low  water  is  17.6  miles. 

June  30,1894,  the  depUi  of  the  channel  at  mean  low  water  is  as  fol- 
lows: From  Wilniingt(m,  20  miles  to  Snows  Marsh  Shoal,  18  feet-, 
except  where  the  shoaling  has  occurred  at  the  lower  extremity  of  Lilli- 
put  Shoal,  where  the  depth  is  16.J  feet,  and  the  bottom  of  very  soft 
sludge;  at  Snows  Marsh  Shoal,  14  feet;  on  the  inner  shoals  at  the  bar, 
10  feet  by  a  crooked  channel  and  14.3  feet  by  a  straight  course,  and  on 
the  outer  bar,  IG.G  feet. 

The  mean  range  of  the  tide  is  4J  feet  at  the  bar  and  as  far  up  as 
Snows  Marsh  Shoal,  and  2i  feet  at  Wilmington. 

The  dredging  and  surveys  since  October,  1893,  have  been  under  the 
immediate  charge  of  I^Ir.  Charles  Humphreys,  assistant  engineer, 
assisted  by  ]Mr.  llobert  ^Vlerritt. 

The  following  extract  is  iiom  the  published  report  of  the  president 
of  the  Wilmington  Produce  Kxehange: 

To  the  :nst  of  March,  18tM,  wo  Ijiivo  recoivecl  180,730  bales  of  cotton,  against  155,950 
Imlcs  lor  the  same  time  hist  year,  showin*^  a  gain  of  about  20  per  cont,  which  will 
compare  favorably  with  tlie  other  ])orts. 

Our  receipts  of  naval  Ktorcs  have  been:  Spirits  turpentine,  45,690  casks,  against 
57,580  last  year:  rosin,  21(),177  barrels,  against  201,894  barrels  last  year;  tftr,  45,199 
barrels,  against  07,142  barrels  last  year;  crude  turpentine,  9,963  barrels,  against 
14,X55  barrels  last  year. 

The  exports  of  lumber  have  been  30,595,930  feet,  against  29,026,414  feot  last  year. 

A  deseription  of  and  ivsuine  of  former  operations  upon  this  river  may 
be  found  on  pp.  1 104-1100  and  pp.  1419-1423  of  the  Annual  Seportsof 
the  Chief  of  Engineers,  respectively,  for  1892  and  1893. 

Wilmington  is  a  ])ort  of  entry. 

Money  statement. 

Jnly  1,  1893,  balance  nnoxpended $178,054.60 

Jnne  30,  1894,  amount  cx])en(le(.l  during  liHcal  year 76,51^25 

July  1,  1894,  balance  unexpended 101,588.84 

July  1,  1891,  <mtstanding  liabilities $21, 773. 12 

JulV  1,  1894,  amount  covered  bv  uncompleted  contracts 32,349.68 

54,122.80 

July  1,1891,  balance  available 47,415.54 
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I  Amount  (esliraatoil)  required  forcompIolionofcsUling project,  if  to 
18  feet $400,000.00 
Amount  (ealimnted)  required  for conipletiou of  eiisting  project,  if  to 
aOfeet 1,430,000.0!) 
,  Aniouut  that  can  be  proHtably  oxpcuded  iii  fiscal  ycac  ending  .lune 

30,  IBM 250,000.00 

I  ^nlimittod  ia  compliance  vith  refjuirsmeiitBof  sections  2  of  river  nnil 
L     liiirbor  acta  uf  lHi6  and  186T  and  of  BDiidr^  civil  act  of  March  3  ietl3. 
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Hlti]ics.  Tiiere  may  be  50  Btiimpa  at  limuHwick  River  Sbual,  50  between  there  and 
].<i);h  and  IIIr  Island,  tniil  100  at  Loj^  and  Bi^  Islaud  Shoal. 

In  CISC  Ibo  Biitc  slopea  sboiild  become  tUo  aainu  as  tlioae  in  tbo  vicinity  of  the  dif- 
ferent siioals,  rvbure  tno  bonk  ia  believed  to  be  stabjo,  additioual  dredging  will  bo 
roqiiirfd.  as  follows: 
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COMMERCIAL  STATISTICS. 


Commerce,  foreign  and  domeBtic,  for  the  year  ending  December  SI,  189S, 
[Itemized  Htatistica  famishod  by  Col.  J.  L.  Cantwell,  secretary  of  AViImixigt<m  Produce  ExebmfW.] 


Cltt8A  of  goods. 


EXPORTS. 

Cotton 

Cotton  goods 

YaruH 

Paper  atoek 

Turpeiitiin',  Hpirits 

Tiirjientiiic,  criulo 

Kosiu 


Tar 

Pitch  . . . 

Lumber 

Shingles 


Tonnage. 


48,545 

510 

110 

38 

11,217 

887 

33,  612 

7,4C0 

436 

61,192 

3,267 


Clasa  of  goods. 


EXPORTS— continued. 

■  Peanuts 

j  Miscellaneous,  estimated 


'  Total 

IMPORTS. 

:  Miscellaneous,  estimated. 
Total 


Tonnage. 


(01 
75,000 

242,965 


150,000 
392,066 


(vnlD  over  lust  year,  48,222  toiiH.     Transxiortatiou  lines  estiiblislied  during  the  year, 

uouc. 

Foreign  commerce  for  1893. 
[Furnished  by  Mr.  Cronloy,  deputy  collector  of  customs.] 


ClaHS  of  goods. 


Yiiliie. 


'  Quantity. 


Cotton bales. 

Kosin barrels. 

Tar do... 

Pitch do... 

Spirits  turpentine gallons. 

Lumber M  feet . 

Shingles per  M. 

Mi.seellniicou8 


Total 


167. 712 

202,849 

7,370 

360 

816,  501 

15,156 

2,186 


ExportB. 

Importi. 

$6,766,730 

250,872 

11. 372 

1,324 

i 

210, 797 

202.300 

9.545 

4.926 

$119. 187.  IS 

7,466,873 

119, 187. 11 

Statement  of  venacls  of  JOf)  tons  and  ova-  at  the  poi't  of  }Vilmington,  N.  C,,for  the  year 

ending  December  31^  ISOS. 


[Furnished  by  (.'apt.  Jom'ph  Price,  harlior  master.] 


American 
Foreign  .. 


Total 


Vessels. 


279 


Tons. 


84.00 
01.548 

140,211 
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Sam... 

TonB.B«. 

,sa.  ;,s:£ 

ii™„k.. 

i.sn 
i.ats 

l.WI 

'.ana 

,8!8 

.4ue 

.CM 
1.4G1 

i;»is 

1.33i 

Hi! 

IT      7 

lOiUK! 
*.275 

t!(isi 
B.ew 

7]  ess 

MfiK 

».5i3 
HI,  1100 

idIood 

LuiidfdbyA.SiiruntiSon. 

Orim-fliy.... 

^ 

Lmdi-d  l<y  HhIIi  Collon  Cn. 

n    e 

15      fl 
IT    10 
l«      8 

Loadjdl-irA.SpniMiSoo. 

'ilrtC'^iio;'""::::::::::::;;::^:! 

Da 

St 

Lomdi!dbyJ,n.Sl«u. 

1ST,  AM 

■ThsRchlchuItion] 


Freight  irantporUd. 


1 

Ca^  /nrr  Birer  betotr  Wilmington 
APPROPRIATED. 
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EXPENDED. 


ToJnno30— 

18*29  to  18r)8 $359,500.85 

1871 102,514.18 

1872 177,950.67 

1873 284,663.32 

1874 377, 048. 45 

1875 463, 712. 57 

1876 652,277.28 

1877 719.567.75 

1878 806, 941.  76 

1879 938.408.82 

1880 1 .  042,  390.  55 

1881 1,131,949.68 


To  June  30— 

1882 $1,214,409.26 

1883 1,334,107.48 

1884 1,473.102.00 

1885 1,632,358.93 

1886 1.697.001.74 

1887 1.773,946.25 

1888 1,851.036.14 

1889 1,003.924.47 

1890 2.093,885.87 

1891 2,159.534.61 

1892 2,258,509.29 

1893 2,065,171.33 


L  xg. 
IMPROVEMENT  OF  LOCKAVOODS  FOLLY  RIVER,  NORTH  CAROLINA. 

A  description  of  this  river,  the  nature  and  extent  of  its  commerce,  the 
project  for  its  improvement,  and  the  work  accomplished  thereunder,  are 
ftilly  given  on  pp.  1177-1181  and  pp.  1-432-1434  of  the  Annual  Kei>orts 
of  the  Chief  of  Engineers  for  1892  and  1893,  respectively. 

The  amount  ($3,000)  appropriated  July  13, 1892,  being  too  small  to 
enable  a  contract  for  dredging  to  be  made  at  an  advantageous  price, 
the  Secretary  of  War,  August  4, 1892,  authorized  it  to  be  withheld  from 
expenditure  for  the  present,  and  no  work  has  been  done  during  the  fis- 
cal year  ending  June  30, 1894. 

Tho  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement, 

July  1, 1893,  balance  unexpended $3, 024. 86 

June  30, 1894,  amount  expended  during  iiscal  year 24. 86 

July  1, 1894,  balance  uuexpcnded 3,  000, 00 

{Amount  (estimated)  required  for  completion  of  existing  project 32,  000. 00 
Aniouuttliatcanbeprofitablj'expendedin iiscal yearondingJnne30,1896  "22,  000,00 
Subuiitted  in  couipliance  ^vith  requirements  of  sections  2  of  river  and 
Larbor  acts  of  18GG  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


The  comniorcc  for  tbe  year  endiug  December  31, 1893,  is  estimated  as  follows: 


Class  of  goods*. 


Tons. 


Cotton 

Tobacco 

]lic«' 

(drains 

Ve/;('ta  l)I(»s 

Live  stock,  including;  jKuiltry 
Moats  and  thoir  iiroducts. . .'. . 

Fish  and  fth«'llli8ii 

Tar 


16 
55 
56 
2  '. 

18  '- 
230 
200 


Class  of  goods. 


Turi>oiitino,  crudo  and  spirits  of,  and 
rosin. 

Lumber  and  its  products 

Fort  ili  zcrs 

Machinery 

General  uicrchandiso 

Total 


Tons. 


8 


3,006 


Decrease  since  last  year,  306i  tons.     Transportation  lines  established  during  tlM 
year,  none.  • 


*  No  further  money  can  be  i^rofitably  sjient  upon  this  improvement,  but  if  it  is  to 
be  continued,  $22,000  in  the  auiount  that  can  be  most  advantageously  applied. 
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Freight  iransporUd, 


Calendar  3'ear  ending  December  31- 


1890 
1891 
1892 


Lockwoods  Folly  Jiiver. 


APPROPRIATED. 


Tons. 


7,000 
2,833 
2,36H 


Date. 


Sept.  19,  1890 
July  13,  1892. 


Aggregate. 


$5,000 
8,000 


EXPENDED. 


To  Juno  30: 
1891  .... 


$19.81 

1892 4.004.32 

1893 4,975.14 


L  20. 
IMPROVEMENT  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA. 

The  project  adopted  in  1881  to  dredge  a  channel  12  feet  deep  at  ordi- 
nary low  water,  200  feet  wide  and  about  2,850  feet  long  through  a  shoal 
in  Winyaw  Bay,  at  the  mouth  of  Sampit  River  and  entrance  to  George- 
town Harbor,  which  is  that  part  of  the  river  immediately  above  its 
mouth,  at  a  cost  estimated  in  1889  at  $44,500,  was  completed  January 
10,  ISIK^,  at  a  total  cost  of  $42,140.31,  at  which  date  there  was  a  chan- 
nel 200  feet  wide  and  12  feet  deep  entirely  through  the  shoal  at  the 
entrance  to  the  harbor. 

During  the  fiscal  year  ending  Juno  30, 1894,  in  maintenance  of  this 
channel,  work  has  embraced  only  the  removal  of  32  logs  and  4  stumps, 
and  the  erection  of  4  beacons  to  guide  vessels  clear  of  its  banks. 

Georgetown  is  a  i)ort  of  entry. 

Money  statement. 

July  1 ,  1893,  balance  unexpended $2, 271. 69 

June  20,  1894,  amount  exp'ended  during  fiscal  year 644.11 

July  1,  1894,  balance  unexpended 1,627.58 

July  1,  1894,  outstanding  liabilities 2.60 

July  1,  1894,  balance  available 1,624.98 

ENG  94 G7 
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COMMEACIAL  STATISTICS. 


Clatui  of  j;oo<1h. 


Cotton 

Wool 

Kite 

Vcgetabh'8,  iucliuliug  truck 

Poultry  and  ejrijfl 

FiHh  aiid  shell  Ush 

Tiir))eutine,  crudo  aud  sjurits  of,  and 
rortiii 


Tooa. 


Class  of  goods. 


2,000 

5 

5,400 

350 

10 

4,175 

38,700 


Tons 


Lumber 

Shingles 

General  mercbandiso 

Total 


103.  M 

10,  IN 

105.  OH 

268, 6tf 

Trii  tlioiisjiiul  i):is*<engcrs  were  carried  diiriug  tbo  year. 

List  of  Ti'Hseh  idyintj  iH'tweni  (icorgetowuj  S,  C,  and  other  porta  during  ihc  calendar  ycv 

ending  December  31,  1S9S. 


!Xuini>. 


Net      ', 
tonnage.  ' 


Xamc 


Ifet 

toDnase 


BTEAMEILS. 

Croatan 

Pawneti 

Benefactor 

Fanita 

Alexander  Joncfl 

\y.  S.  Hriisstar 

Plaiitir 

John  M.  Cole 

Ma;;;i;io 

Driver 


Itutli 

Two  Prot  herH 

Majjjjic,  No  2 

JaiH'y 

Knuna 

^Merchant 

S.  S.  Brewfttar 

Eiiinia  A.  Twi<;;;rt . , 
William  C.  Turner 

Fearless 

Henry  Lloyd 

Maria  C... 


SAILIXn   VESSELS. 


SAILINO  VE88KL8— continued. 


827 
858 
637 
280 
60.37 


A  dele  Ball 

J{.  A.  Snydor 

(\C.  Listrr 

Waei'anmw 

L.  C.Kaniin-ki... 
Edtia  and  Enmia  . 

J.  ('.  (;re<rory 

I*erev  and  Lillie  . 
Wnrh-n  P.  Potter 
Kit  it'  If.  Lister... 
"Mvr.i  W.  SjH'ar.. . 


499.16 

318.  41 

279.  20 

in.  08 

39.  85 

07.37 

72.63 

17. 21 

19.86 

405.55 

50.61 

16.79 

28.86 

18.92 

13.01 

8 


401.22 
357. 14 
266.  75 
435.60 
421.  38 
173.  64 
360.20 
478.  61 
349.  92 
312.  35 
148.  25 


Edgar  C.  Poss 

W.T.Parker 

E.R.Hm 

Cornelia 

Tho8.  J.May 

Annio  £.  Stepliona 
HattioL.  Sheets.. 

Ped  Wing 

J.  H.  Cannon 

Percy  W.Scholl... 

Kelli'eFlovd 

Annie  y.  Lamson 

Caroline  Hall 

Alfnretta  S.  Snaro 
Abbiell.  Ghren 
Nimrod 

A.  B.  CroHbv 

B.  L  IIa74inl 
E.  H.  Smith 
Lncie  Wheatly 
ChaA.  Chirtter 
Minnie  Ber^^en 
Amelia  P.  Schmidt 
Ida  C.  Schoolcraft 
E.  C.  Knight 
Florence  and  Lillian 
Chaa.  H.  Trickey 
Wm.  T.  Parker 
Encore 
Prosperity 
Longfellow 
Annio  Wahab 
Etta 


Freigh  t  tra  n sported. 


Calendar  year  ending  December  31 — 


TOUL 


IrtM. 

IXIM. 
IS'Jl. 
1892. 


MB. 
1S7, 


24S,I 

sn,i 
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Gcorgeioien  Harbor,  South  CaroU»a. 
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IMPIiOVKMENT  OF  WISYAW  HAY,  SOUTH  CAROLINA. 

A  ilcscriptioii  of  tliis  bay  and  summary  of  tlie  operations  for  the 
im|iro Yemen t  of  tlic  bar  at  its  entrance  will  bo  found  on  pp.  11S7-I191 
and  pp.  14-11-1448  of  tlic  Annual  Reports  of  the  Chief  of  Engineers  for 
mV2  ami  1803. 

The  jiroject  of  18S5,  approved  by  the  Board  of  Engineer  Officers  iu 
18.S8  and  by  the  Chief  of  Engineers  in  1889,  is  to  increase  the  depth  of 
water  to  about  1"»  feet  at  mean  lowwater  inBottle  Channel  by  building 
to  tlio  Iieight  of  G  feet  above  mean  low  water  to  the  18- foot  curve  a  north 
jcttj'  10,7oy  feet  long  from  Sorth  Island  and  a  south  Jetty  17,500  feot 
loni:  from  South  Island,  across  the  main  channel,  the  jetties  converging 
to  4.000  feet  at  the  18-foot  curve,  at  a  total  estimated  cost  for  the  28,000 
feot  uf  Jetties  of  $2,500,000. 

The  placing  of  mattresses  and  stone  in  the  north  Jetty,  which  was  in 
piofiross  at  the  coiniueucement  of  the  fiscal  year  by  contract  of  Novem- 
ber s,  1892,  with  CharlesG.  Bocliman,  of  Charleston,  S.  C,  was  suspended 
npivn  the  completion  of  that  contract  July  22, 1893,  since  which  date,  no 
fnndn  being  axailable,  no  work  has  been  done  on  the  jetty. 

Tliere  were  placed  in  the  jetty  during  the  fiscal  year  1,255.89  square 
yar<ls  of  mattresses  and  2,089.34  tons  of  small  stone,  and  in  tbeaggre- 
■ii\\G  under  Mr.  Boehman's  contract  from  the  commencement  of  work 
under  it.  January  27, 1893,  untiiits completion,  July  22, 1893, 14,562.27 
square  yards  of  mattresses,  !579.13  tons  of  largo  stone,  and  19,111.20 
tons  of  smiill  stone. 

I.'ndcr  Mr.  Bochman's  contract  the  mattresses  were  advanced  1,279 
feet,  and  the  Jetty  was  advanced  that  distance  with  a  height  gradually 
increasing  from  the  thickness  of  the  ballast  on  the  mattresses,  2  feet, 
uji  to  a  few  inches  above  low  water.  The  part  above  low  water  was, 
besides,  advanced  185  feet,  and  553J  linear  feet  of  trestle  were  built. 

The  Jetty  now  extends,  with  a  height  of  18  inches  above  low  water, 
L',;;00  feet  from  the  original  shoreline,  and  the  mattresses  1,404 feet 
farther,  in  which  latter  distance  the  height  of  the  Jetty  gradually 
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diminislies  to  the  thickness  of  the  ballast  on  the  mattresses.  The 
entire  distance  from  the  extremity  of  the  jetty  on  shore  to  the  extremity 
of  the  mattresses  is  4,254  feet. 

The  plan  and  longitudinal  profile  of  the  jetty  as  it  was  June  30,  1893, 
are  shown  on  the  sheet  facing  page  1448  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1893,  after  which  date  the  mattresses  were 
advanced  only  127  feet. 

The  aggregate  quantity  of  materials  placed  in  the  jetty  under  all  the 
contracts  is  as  follows:  ^lattresses,  39,057.74  square  yards;  stone, 
77,084.29  tons;  sheet  piling,  194,970  feet  B.M.;  and  oyster  shells,  601 
cubic  yards. 

The  violent  gales  of  August  27  and  October  13, 1893,  carried  away 
the  stringers,  caps,  and  cross  ties  of  about  1,500  linear  feet  of  the  tres- 
tle; also  the  wharf  and  storehouse  belonging  to  the  Government  at 
Korth  Island. 

To  prevent  hurtful  changes  to  the  tidal  regimen  of  the  bay  that  would 
be  caused  bj^  the  overllow  along  about  2milesof  shore  line  of  an  exten- 
sive marsh  at  the  southerly  side  of  its  entrance,  and  whose  surface  is 
about  1  foot  below  mean  high  water,  the  construction  of  a  dike  of  earth 
about  1J,000  feet  in  length  was  autliorizcd  by  the  Chief  of  Engineers 
May  10,  1892. 

The  Ivittcnhouse  Moore  Dredging  Company,  of  Mobile,  Ala.,  with 
whom  contract  was  entered  into  December  21, 1892,  for  building  the 
dike,  did  not  reach  the  bay  with  their  plant  until  June  2,  1893,  which 
was  withcmt  appliances  suited  to  the  work.  July  27, 1893,  the  date  pre- 
scribed in  the  contract  for  the  completion  of  the  dike,  the  contractorB 
had  not  commenced  to  build  it,  although  repeatedly  cautioned  of  the 
disadvantage  delay  would  entail  from  the  increasing  overflow  and 
saturation  of  the  site  by  the  sea,  owing  to  tlie  gradual  destruction  of 
the  sand  beach,  whose  crest  had  been  high  enough  to  prevent  overflow. 

By  authority  from  the  Chief  of  Engineers  of  August  12,  1893,  the 
contract  with  the  Kittenhouse  Moore  Dredging  Company  was  annulled, 
and  contract  was  entered  into  August  23,  1893,  with  the  next  lowest 
bidder,  Mr.  Charles  (r.  Bochman,  of  Charleston,  S.  C,  at  27  cents  iier 
cubic  yard. 

After  constructing  an  entire  plant  adapted  to  the  work,  the  contractor 
arrived  at  the  bay  with  it  ^November  9,  after  some  delay  unavoidable 
in  consequence  of  the  gales  of  August  aiul  October.  November  27, 
when  the  phuit  hud  (Mit  its  way  through  the  marsh  to  the  site  of  the 
dike,  it  was  found  that  the  site  was  so  saturated  by  the  sea,  owing  to 
tlie  destruction  of  hundreds  of  feet  of  the  protecting  beach  in  the  eleven 
months  since  the  contract  was  entered  into  witli  theliitteuhouse  Mooie 
Dredging  Comj);iny,  and  espc^cially  by  the  gales  of  August  and  October, 
that  it  was  impracticable  to  buihl  the  dike  at  the  site  specified  in  the 
contract,  the  material  flowing  so  freely  as  to  close  in  ujmn  and  threaten 
the  imprisonment  of  the  dredge  which  delivers  the  material  on  thcberm 
to  the  conveyor  which  transfers  it  and  dei)osits  it  in  the  dike. 

After  obtaining  the  necessarj'-  right  of  way,  an  agreement  supple- 
mental to  the  contract  was  entered  into  January  2,  and  approved 
January  15,  1891,  for  building  the  dike  along  a  causeway  lying  at  its 
northerly  end  about  1,500  feet  and  at  its  southerly  end  about  5,000 
feet  from  the  sea.  About  500  acres  of  the  marsh  have  been  surrendered 
to  the  sea  by  this  change  of  site. 

The  building  of  the  dike  ('ommenced  at  its  northerly  end,  resting  on 
the  firm  land  north  of  the  marsh,  and  to  June  30  it  has  been  built  to 
full  dimensions  for  a  length  of  1,800  feet  and  to  about  two-thirds  of  the 
cioss  section  for  a  farther  distance  of  1,150  feet. 
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The  dike,  if  it  follow  the  causeway  its  entire  length  from  the  firm  land 
north  to  the  firm  land  south  of  the  marsh,  will  be  12,300  feet  Iqng,  but 
if  it  bo  found  practicable  to  build  the  southerly  4,720  feet  of  the  dike 
upon  the  marsh  where  it  is  somewhat  firmer  and  where  the  causeway 
diverges  in  direction  farther  from  the  sea,  its  length  may  be  restricted 
to  about  10,500  feet. 

The  dike  has  a  cross  section  of  324 j  square  feet,  and  each  lineal  foot 
contains  12  cubic  yards,  costing  at  the  contract  price  27c.  per  cubic 
yard,  $3.24. 

The  dike  is  on  the  seaward  side  and  the  borrow  ditch  on  the  land- 
ward side  of  the  causeway  which  forms  the  berm. 

The  mud  dredged  from  the  marsh  is  dumped  from  the  dredge  bucket 
through  a  hopper  into  cars  which  are  pulled  by  a  hoisting  engine  up 
an  inclined  trussed  frame  projecting  over  the  dike  about  as  far  as  its 
exterior  (seaward)  crest,  near  which  line  the  mud  is  dumped  from  the 
cars  through  their  movable  bottoms. 

The  material  thus  deposited  along  the  line  of  the  seaward  crest  in 
accumulating  to  the  height  of  about  6  J  feet  flows  so  as  to  spread  to  the 
full  width  of  the  base  of  the  dike  forming  the  lower  two-thirds  of  the 
area  of  its  cross  section,  but  if  the  dumping  be  continued  after  the 
height  of  6  to  7J  or  8  feet  be  reached,  depending  upon  the  variable 
consistency  of  the  material,  the  latter  would  flow  beyond  the  too  of  the 
seaward  and  landward  slopes  of  the  dike,  adding  little  to  its  height. 

The  conveyor,  consisting  of  a  platform  from  which  x>roject8  the 
inclined  trussed  frame  and  which  also  supports  the  hoisting  engine  and 
the  hoppers  under  which  stand  the  cars  when  receiving  the  material 
from  ilie  dredge  bucket,  rests  on  trucks  rolling  on  two  narrow  iron 
tramways  placed  on  the  berm,  one  near  the  landward  slope  of  the  dike 
and  the  other  near  the  crest  of  the  ditch  excavated  in  obtaining  the 
material.  As  the  dike  reaches  the  height  of  0  to  8  feet  the  conveyor 
and  dredge  move  abreast  along  it,  leaving  the  upper  third  of  its 
volume  to  be  added  when  the  material  in  the  lower  two-thirds  has 
become  sufiiciently  dry  and  firm  to  sustain  it.  It  is  thus  necessary  for 
the  contractor  to  construct  a  very  considerable  length  of  the  dike  to 
about  two-thirds  cross  section  before  the  lower  part  becomes  firm  enough 
to  receive  the  upper  third  of  the  volume,  when  the  dredge  and  conveyor 
a^ain  i)ass  along  it,  entailing,  however,  upon  the  contractor  considera- 
ble extra  work  in  the  relaying  of  the  tramway  along  the  berm. 

As  the  contract  prescribed  that  the  contractor  should  be  paid  at  the 
close  of  each  month  only  for  such  a  part  of  the  dike  as  he  completes  to 
full  cross  section  during  that  month,  a  supplemental  agreement  was 
entered  into  with  him  May  2,  and  approved  May  9,  1894,  permitting 
payment  to  be  made  the  contractor  at  the  close  of  each  month  for  not 
to  exceed  one-half  of  the  material  placed  within  the  bounding  lines  and 
surfaces  of  so  much  of  the  dike  as  he  builds  to  partial  cross  section 
during  that  month. 

Attention  is  respectfully  invited  to  the  following  extracts  from  letters 
from  enterprising  and  responsible  business  men  most  familiar  with  the 
r(Miuirements  of  the  commerce  of  the  bay  and  with  the  resources  of  the 
region  traversed  by  the  six  rivers  tributary  to  it: 

(From  U.  llaininski  &:  Co.,  wholesale  raercliants  of  (Icorgetown,  Juno  16,  1893. j 

It  is  a  wcU -known  fact  that  tho  development  of  the  vast  section  of  country  to  the 
rear  of,  and  tributary  to,  Winyaw  Bay  by  its  vast  river  connection  is  just  now  in  its 
infancy ;  that  with  the  a<tvantages  wo  now  enjoy  of  a  first-class  steamship  line,  several 
lines  of  schooners,  and  railroad  connection,  we  are  all  the  more  made  to  feel  onr  almost 
utter  hcljilessnesS;  from  that  fact,  that  we  have  the  cargoes  of  lumber,  cross-ties. 
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naval  stores,  rice,  sLingleB,  cotton,  etc.,  to  ship;  that  wo  have  tonnage  to  convey  all 
this  valuable  cargo  to  its  destination  provided  we  could  transport  it  across  ourevar- 
menacing  sea  bar.  The  result  is  that  our  steamships,  in  order  to  recross  the  bar 
with  any  degree  of  safety,  have  to  load  very  lightly,  taking  not  half  a  cargo,  fte- 
(pieutly  leaving  more  cargo  hero  (as  was  the  case  this  week)  than  the  ship  carried. 
This  of  course  necessitates  the  ships  making  another  i)ort  (Wilmington)  in  order  to 
coniplett^  cargo.  Now,  it  is  reasonable  to  suppose  that  this  cargo  would  accumulate 
from  wec^k  to  week  so  that  something  has  to  be  done  with  it,  hence  it  is  shipped  by 
steamer  from  hero  to  Cliarleston,  theretransferredtoshipsof  the  Clyde  line,  and  then 
])ast  our  doors  to  go  to  its  destination.  It  is  needless  to  say  that  did  the  depth  of 
water  on  Winyaw  Hay  Har  admit  the  ships  of  this  line  taking  full  cargoes,  which 
they  could  i^iti  direct  from  here  to  New  York,  that  the  rate  of  freight  would  be  very 
murli  Ict^s  than  it  is  now  when  their  entire  cargoes  are  compelled  to  make  two  ports, 
on«'part  via  Wilmington,  the  other  via  Charleston,  in  order  to  reach  destination.  It 
is  further  unnecessary  to  call  your  attention  to  the  fact  of  the  extra  hazard  shippiug 
now  takes  in  croh^sing  and  recrossing  this  bar  to  what  it  would  be  were  the  bar  so 
conditioned  as  to  accommodate  the  vasttraflic  awaiting  its  improvement,  and  whieh 
tratlic  is,  in  our  opinion,  steadily  increasing,  and  will  continue  to  still  moro  rapidly 
increase  with  the  incrcas(;d  attsiiraiice  from  tho  General  Government  that  a  vast  ter- 
ritory will  not  be  allowed  to  languish  for  the  sake  of  asniticient  appropriation  with 
which  to  more  rapidly  complete  what  has  now  become  to  be  a  pressing  ueetl. 

Our  many  years'  experience  in  the  management  of  sail  vessels  has  taught  us  the 
indisputable  knowledge  that  weeks  of  detention,  which  frequcntlyVccur  at  this  bar 
in  consequence  of  an  insufileiency  of  water  on  the  bar  after  vessels  have  completed 
cargo,  makes  it  very  <lifficul t  to  charter  vessels  when  needed,  even  at  the  increased  rate 
of  freight  made  obligatory  in  consequence  of  preference  being  given  to  deep-water 
])orts  over  ours.  You  can  readily  understand  why  this  should  be  so  and  why  it  is 
that  nmny  times  even  when  we  are  willing  to  pay  advanced  rates  over  compctiug 
liorts  on  either  si<le  of  us  they  are  given  the  preference,  while  the  doors  of  our  com- 
merce are  completely  blocked.  While  this  condition  of  atfairs  entails  a  hardship  on 
shipping  and  shippers,  the  greatest  burden  is  home  by  the  th<msauds  of  laborers  and 
])roducers  inhabiting  the  vast  section  of  country  whose  waterways  lind  outlet  to  the 
sea  at  this  point.  Kvery  one  of  these  subjects  of  tho  Government  are  to  a  greater  or 
less  degree  injuriously  affected  by  their  unfortunate  envinmment. 

[FYoiii  ('ImrltiH  Martluiirton,  lumber  iii«>rrLaut,  ofCiOorgctown.] 

The  inadequate  means  for  shipping  lumber  and  other  forest  products  from  hereby 
water,  because  of  tbe  obstruction  of  the  bar  anu  tho  entrance  to  this  x>ort  nnd  the 
HccMuing  sh)w  ])rogi'esH  of  deepening  the  channel  affects  the  lumbering  interests  here 
most  seriously,  and  has  been  tho  means  of  preventing  many  sawmills  from  being 
built  and  from  having  a  prosperous  and  v<;ry  extensive  lumbering  business  hero  at 
this  time. 

My  personal  knowledge  of  the  timber  resources  tributary  to  this  place,  which  I 
have  nearly  all  obtained  from  my  own  explomtions,  enables  me  to  place  before  you 
tlui  following  facts: 

Tliere.  are  in  the  aggregate  nearly  2,(XX)  miles  of  navigable  and  floatable  streams 
tributary  to  and  on  which  timber  can  be  raited  to  Georgetown. 

Tlio  lands  on  each  sido  of  those  streams  will  average  nearly  a  mile  in  width  for 
about  WO  miles,  and  conix>ose  what  is  termed  alluvial  or  swamp  land  nnd  is  covered 
with  an  immense  forest  of  cyjiress,  pine,  ojik,  gum,  ash,  and  many  other  varieties  so 
common  to  tbis  class  of  soil;  or  in  other  words  thero  are  in  tho  aggregate  about 
l.OOO.orK)  acres  of  this  kind  of  forest  with  no  other  outlet  except  for  floatage  by 
stream  to  tliis  i)lace.  My  conservative  estimates  of  timber  on  these  lands  is  over 
S,(:<;(),(KXM)(»()  feet  board  measure.  In  this  I  havo  not  included  any  supply  of  timber 
from  the  vast  (juantities  of  long  and  short  leafed  pine  growing  beyond  the  limits  on 
either  side  of  tiiese  Kwam]>s  and  within  easy  reach  of  tho  streams  in  question  and 
of  still  mueli  greater  (luantity. 

In  any  event  I  am  prepared  to  ofler  you  conclusive  evidence  based  upon  my  own 
o1>servation  that  there  is  suflicient  cyi>re8S  timber  alone  on  this  land  to  keep  ten 
largi'  sawmills  in  full  o])eration  for  a  )>eriod  of  twenty  years. 

The  unfortunate  state  of  affairs  in  not  having  the  obstnictions  removed  so  as  to 
allow  larger  vessels  and  ample  shipping  facilities  merits  ycmr  most  serious  considera- 
tion, and,  in  my  best  judgment,  I  deem  it  of  the  utmost  importance  that  the  nezi 
a])])ro]»riation  1>v  Congress  for  the  deepening  and  improving  of  this  harbor  should 
not  be  less  than'$8(K),(KK). 

[From  II.  Il.Cai'fliicr,  jin'Hidriit  of  tin*  Gaidnor  &.  J.nvy  I-i;inl:rr  Coinpnny.  oflJeorgeJown,  S.G.  ] 

Some  three  years  ago  our  att4>ntiou  was  called  to  the  timber  resources  of  this  part 
of  the  State  of  S<mth  Carolina  and  tho  southeastern  jiart  of  North  Carolina,  and  from 
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our  invcstigjitions  b<'caiiie  Hatiaficd  that  tho  supply  of  timber  was  practically  inoz* 
bauHtible. 

Wo  were  attracted  to  this  particnlar  location  as  a  desirable  point  for  tho  establish- 
ment of  a  lumber  and  shingle  manufacturing^  plant  on  account  of  its  central  location 
to  which  timber  could  be  floated  bo  cheaply  and  easily  from  the  various  rivers  that 
Jlow  into  Winyaw  Bay  and  from  the  San  tee  ■  through  Mosquito  Creek.  We  were 
eurourajiX^d  to  think  that  tho  Government  improvement  at  the  entrance  to  tho  har- 
bor wouhl  soon  give  deep  water,  and  consequently  better  and  cheaper  shipping  facil- 
itii's. 

About  two  years  ago  wo  invested  largely  in  timbered  swamp  land  and  have  built 
ai»d  equipped  a  complete  modem  mill  with  a  daily  capacity  of  50,000  feet  of  lumber 
and  4(),0;)0  shingles,  which  with  other  improvements  brings  our  investment  and 
capital  employed  in  our  business  to  over  $100,000. 

hut  wo  Jind  ourselves  still  at  a  great  disadvantage  on  account  of  lack  of  water 
over  tlui  bar,  so  that  in  making  shipments  wo  are  conhned  to  small  vessels,  which 
aro  often  hard  to  obtain,  while  shippers  from  neighboring  ports  have  no  diflBculty  in 
ol)taiuing  vessels  and  at  a  lower  rate  of  freight.  Wo  are  thus  compelled  to  i)ay  50 
ceuts  to  $1  per  1,000  more  freight  than  is  asked  from  Charleston  4ind  more  southern 
ports  to  our  northern  markets. 

This  (liserimination  against  Georgetown  wo  believe  would  be  entirely  removed  if 
tho  work  of  deepeniqg  the  entrance  channel  could  bo  pushed  to  completion.  With 
thi  ^  work  completed  we  believe  others  would  bo  attracted  to  this  locality,  as  we  have 
been,  for  tlio  establishment  of  manufacturing  establishments,  for  there  is  no  place 
on  tli<^  coast  whoro  can  bo  had  so  great  a  supply  of  timber  and  in  so  great  variety. 

^^  o  write  you  for  the  purpose  of  adding  whatever  influence  our  voice  may  have 
in  uririMg  that  a  sufficient  appropriation  may  be  asked  for  to  prdsecute  this  work 
iMor<*  ra]»i«lly.  We  aro  informed  that  the  present  appropriation  will  soon  bo  exhausted 
an<l  that  work  will  cease  and  that  twelve  months  or  more  will  elapse  before  any 
further  ap]>ropriation  that  may  bo  made  by  Congress  will  bo  available.  We  believe 
that  $75(),(K»  should  be  had  to  prosecute  this  work  with  vigor,  which  when  con^- 
])leted  will  beut^fit  not  only  various  manufacturing  interests  such  as  ours,  but 
(lircetly  and  indirectly  tho  population  of  a  large  part  of  the  State  who  pco])le  tho 
territory  drained  by  the  various  rivers  centering  hero  and  which  flow  through  nearly 
every  eountv  in  tho  State. 

INIr.  W.  1).  Morgan,  the  mayor  of  Georgetown,  at  the  head  of  the  bay, 
ill  inclosing  a  detailed  statement  of  its  commerce  for  the  year  1893, 
remnrks: 

Compared  with  the  commerce  of  1892  it  shows  on  its  face  a  shrinkage  of  over 
$1,000,0(X).  This  falling  off  is  due  to  lower  prices,  restricted  business  caused  by  last 
year's  financial  panic,  and  the  destruction  of  over  80per  cent  of  the  rice  and  other  crops 
raised  iuthissoction  by  tho  fearful  and  destructive  gales  of  last  August  and  October. 
Notwithstanding  these  serious  losses  and  other  causes  aff'ecting  the  business  of  the 
l>ort,  tho  gross  tonnage  of  Winyaw  Bay  for  1893,  I  am  confident,  will  approximate 
elosely  that  of  1892,  because  of  the  large  increase  in  the  lumber  andshinglo  business, 
nn  e.ssitating  more  carrying  vessels.  The  lumber,  shingle,  and  cross-tie  business  is 
increasing  yearly,  and  promises  in  the  near  future  to  contribute  in  a  large  and 
n»arke<l<legreo(othevolnmeof  trade  of  this  port.  Northern  and  Western  capitalists 
are  being  attracted  to  this  place  and  its  tributary  rivers  because  of  the  almost  iuex- 
hanstible  supply  of  the  finest  quality  of  cypress  and  i>ine  timber,  not  to  speak  of 
various  other  woods  that  line  the  banks  of  the  thousand  miles  of  navigable  rivers 
that  are  tributary  to  Winyaw  Baj'.  Large  amounts  of  foreign  capital  have  already 
been  invested  in  lumbering  plants  in  this  section,  and  wo  have  every  assurance  that 
two  or  three  sawmills  will  be  erected  in  Georgetown,  or  near  Georgetown,  within 
tho  next  twelve  months,  which  will  increase  the  commerce  of  Winyaw  Bay  mate- 
rially. 

The  disadvantage  our  business  men  labor  under  at  present  is  as  to  rates  of  freight 
as  c«)nipared  with  other  ports  to  the  southward  of  this;  the  shallow  condition 
of  t lie  bar  admitting  vessels  drawing  only  11  or  11^  feet  of  water  and  charging  higher 
rates  of  freight. 

At  least  until  the  north  jetty  is  much  further  advanced,  commerce 
can  derive  no  appreciable  benefit  from  the  money  applied  to  the  improve- 
ment, and  it  is  needless  to  cite  the  fact  that  under  large  contracts  the 
money  will  accomplish  more,  besides  accomplishing  it  much  more 
spee<lily,  than  under  small  ones,  entailing  disadvantage  upon  all  con- 
cerned. 


1064      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

For  the  extension  and  conii)letion  of  the  north  jetty  under  one  con- 
tract, I  respectfully  recommend  that  $600,000  be  appropriated  for  appli- 
cation during  the  fiscal  year  ending  June  30, 189C. 

The  building  of  the  dike  on  South  Island  is  under  the  immediate 
charge  of  Mr.  lieid  Whitford,  assistant  engineer. 

Tho  bay  is  iu  the  collection  district  of  Georgetown,  S.  C. 


Money  statement. 

July  1 ,  1893,  balance  unexpcndc^d $67,  470. 19 

Juno  30,  1894,  amount  expended  during  fiscal  year 34,  588. 49 


July  1 ,  1894,  balance  unexpended 

July  1,  1894,  outstanding  liabilities $2, 949. 88 

July  1,  1894,  n mount  covered  by  uucomi>letcd  contracts 27, 213. 81 


32,  881. 70 


July  1,  1894,  balance  available 


30, 163. 69 

2,  718. 01 

'  Amount  (estimated)  reqnirod  for  completion  of  existing  project 2, 181,  250.00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Jnue30, 
1896 \ 600,000.00 

Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEUCIAL   STATISTICS. 


(.'Ia8s  of  j;oo<l«. 


TonH. 


Class  of  gotxlH. 


Cotton. 
Wool . , 
Kice ... 


Vegetables,  including  truck. 

I'oultry  and  eggs 

Fish  find  slielltisU 

.Shingles 


2,000  ,   Turpentine,  crude  and  spirits  of,  and 

5         rosin 

r>,  400  , 1  Lumber 

350  I    General  merchandise 

10 

4,175   I  Total 

10,000  ! 


Ten  thousand  passengers  were  carried  during  the  j-ear. 

Frc\<jhl  trauHported. 


Tons. 


88,700 
103,000 
105,000 

268.010 


Calendar  vear  ending  December  31  — 


I 

!     Tonn. 


188:. 

1889 
J8'U) 
1891 
1892 


125.000 
1M,754 
281,020 
201,370 
271,080 


JVini/nw  Batj,  South  Carolina. 


APPKOPRIATEI). 


Aug.  .").  1880. . 
Aug.  11.  18K8. 
Sept.  19.  1800. 
July  i:{,  1892  . 


Date. 


Amount.  I  Aggregate. 


$18, 750 
100,000 
100,000 
100,000 


$18,788 
118,780 
218.750 
818^750 


D 

ISl 
CHAF 
OTIOI 


.%!/.      .^/.    ^      AA        ,4//.        V,      ^Ut.    )iJl.   .J/.^ 


^coA/^p>|^Jr  a^^uJIl  RCpoa 


Tm€  futmmmaM  C*  .  ^ttmf-LtTM..  tUt.tm.,  Mm.       SOff*  68    8. 


ft 


d     •%! 
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EXPENDED. 

To  Jane  CO—  To  Jane  30— 

1887 $2,625.42  1891 $32,8^.6.88 

1888 3.751.72  i     1892 186,975.79 

18:^9 6.980.26      1893 272.528.88 

1890 20,027.45 


L*22. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT   OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

Ocorge  G.  Green, — Report  was  made  December  1, 1893,  by  the  master 
of  the  U.  8.  revenue  cutter  Colfax  that  the  wreck  of  the  three-masted 
schooner  George  G.  Green  lay  in  8J  fathoms  of  water  7  miles  NWW.  ^ 
ma^.  from  Frying  Pan  Light-Ship  with  all  her  spars  standing  and  gaffs 
at  water's  edge  with  sails  attached. 

As  this  wreck  lay  10  miles  from  the  entrance  to  the  Cape  Fear  River 
and  directly  in  the  track  of  vessels  between  the  entrance  to  the  river 
and  Frying  l*an  Shoals  Light-Vessel,  it  was  reported  to  the  Chief  of 
Engineers  to  be  a  dangerous  obstruction  to  navigation,  and  December 
IT),  1893,  its  removal  was  authorized  by  the  Secretary  of  War,  and  an 
allotment  of  ^TA){)  made  for  that  purpose. 

In  April,  1894,  an  attem])t  to  blow  out  the  masts  was  made  by  means 
of  the  U.  S.  tug  Easton,  from  the  Cape  Fear  River  improvement,  but 
the  son  was  too  rough  to  permit  it  to  be  accomplished. 

It  a])p('ars  from  information  received  from  the  Hydrographic  Office, 
Navy  Department,  that  the  U.S.  dynamite  gunboat  Vesuvius^  April  21, 
18!>4,  blew  out  and  broke  up  the  three  masts  of  this  wreck  and  leftCJ 
fathoms  of  water  over  the  hull. 

KnchantreHS, — December  18,  1893,  the  schooner  UnehantresSj  which 
was  wrecked  in  the  storm  of  October  13,  1893,  and  lay  dismasted  and 
bottom  up  with  a  part  of  her  cargo  of  railroad  ties  at  the  westerly  verge 
of  the  channel  of  the  Cape  Fear  River  immediately  below  Wilmington, 
V.  as  reported  to  the  Chief  of  Engineers  to  bo  a  dangerous  obstruction, 
and  its  removal  was  authorized  by  the  Secretary  of  War  December  20, 
1893,  and  8l,0(K)  allotted  for  that^purpose. 

As  this  wreck  is  so  far  from  mid  channel,  and  as  it  was  possible  that 
the  owners  of  the  cargo  would  remove  it,  its  removal  with  the  above 
allotment  was  deferred  and  is  now  in  ])rogress  by  the  owners  of  the 


car<i(). 


Wreck  off  Cape  Jlattcrar,, — December  13, 1893,  a  sunken  three-masted 
scliooner  was  reported  lying  in  12  fathoms,  with  mast  and  topmasts  out 
of  water,  lOi  miles  NE.  \  K.  from  Cape  Hatteras  in  direct  courseway 
from  Hatteras  Shoals  to  the  Capes  of  Virginia.  It  was  reported  to  the 
Chiet  of  Engineers  to  be  a  dangerous  obstruction  to  navigation,  and 
January  10,  1894,  its  removal  was  authorized  by  the  Secretary  of  War 
and  an  allotment  of  81,500  made  for  that  puri)ose.  The  weather  at  that 
time  was  not  favorable  for  its  removal,  and  unless  it  has  been  removed 
by  the  U.  S.  dynamite  gunboat  Vesuvhis^  which  cruised  along  the 
const  removing  wrecks  in  April,  its  removal  will  be  undertaken  in 
July,  1894. 

Wreck  off  Cape  Lookout. — December  28, 1893,  ci  sunken  wreck,  with 
one  mast  standing  about  15  feet  out  of  the  water,  was  reported  bearing 
about  12  miles  S.  by  E.  magnetic  from  Cape  Lookout  Light-House,  in 
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tlic  track  of  vessels  iii  6  fathoms  of  water.  Wlieu  search  was  mado  for 
this  wreck,  January  IG,  1894,  it  could  not  be  fouud,  but  inforiuation 
was  at  that  time  received  that  there  were  believed  to  be  two  other 
dangerous  sunken  wrecks  in  that  vicinity,  and  January  10,  1894,  au 
allotment  of  $300  was  nmde  for  searching  for  the  three  wrecks. 

On  June  10, 1894,  the  following  letter  was  received  from  Capt.  Ga- 
brielson,  commanding  the  U.  S.  revenue  cutter  Colfax^  which  disposes 
of  the  wrecks  in  that  localitv: 

Rrvknte  Makixk  Steamer  Colfax, 

Morehead  City,  N,  C,  June  10^  JS04. 

Sin:  While  miirting  in  tho  vicinity  of  Capo  Lookont  Shoals  ou  Saturday  last  I 
niadr  i'xamiiintion  of  tho  spars  and  wreckage  attached  to  the  submerged  wrecks  on 
tlic  following  magnetic  hearings  and  distances  from  Capo  Lookout  Light-Iioiise,  viz: 
First,  N.  :t  !•:.,  13^  miles ;  second,  N.  i  W.,  Vdk  miles;  third,  N.  i  W.,  12^  miles.  The 
depth  of  water  varied  from  G|  to  8  fathoms  ou  half-ebb  tide.  Finding  nothing  that 
would  iiiterfero  with  the  safe  Utivigation  of  vessels,  I  removed  all  the  span  with 
wreckage  and  towed  same  into  Lookout  Bight. 
Very  truly, 

Eric  Gabrikijson, 

CapU,  r.  5.  Ji,  J/. 
Maj.  AV.  S.  Stanton, 

V,  .S.  Engineer  Corjys. 


APPENDIX  M. 


IMPKOVEMKNT  OF  WACCAMAW  AND  LUMBER  RIVERS,  NORTH  CAROLINA 
AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN 
SOUTH  CAROLINA. 


EEVORT  OF  CAPT.  FREDERIC  V,  ABBOT,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1S94,  WITH 
OTHER  DOCUMENTS  RELATING   TO   THE    WORKS. 


IMPROVEMENTS. 


1. 

2. 

3. 
4. 

5. 
6. 
7. 

8. 


Waccamaw  River,  North  Carolina  and 

South  Carolina. 
Lnnibor   River,  North    Carolina    and 

South  Carolina. 
Little  Pedeo  River,  South  Carolina. 
Great  Pedeo  River,  South  Carolina. 
Clark  River,  South  Carolina. 
Min^o  Creek,  South  Carolina. 
Santeo  River,  South  Carolina. 
Wuteree  River,  South  Carolina. 


9.  Congare6  River,  South  Carolina. 

10.  Harbor  at  Charleston,  S.  C. 

11.  Ashley  River,  South  Carolina. 

12.  Wappoo  Cut,  South  Carolina. 

13.  Edisto  River,  South  Carolina. 

14.  Salkehatchie  River,  South  Carolina. 

15.  Be:iufort  River,  South  Carolina. 

16.  Removing    sunken  vessels    or    craft 

obstructing  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Charleston,  S.  C,  July  2^  1894. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  liscal  year  ending  June  30, 1894,  for  the  works  of  improvement 
of  rivers  and  harbors  which  have  been  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

Captain  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


M  I. 

IMPROVEMENT  OF   WACCAMAW  RIVER,  NORTH  CAROLINA  AND   SOUTH 

CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 


For  preliminary  examination  see  p.  848,  Annual  Eeport  for  1880. 
For  map  of  river  see  p.  1200,  Annual  Bex>ort  for  1889. 
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ORICJINAI.  CONDITION. 

In  1880  this  stream  was  navigable  for  12-foot  boats  at  all  stages  of 
water  from  Georgetown  23  miles  to  Bull  Creek,  and  at  high  water  4 
miles  farther  to  Buck's  Lower  Mills;  thence  for  7-foot  draft  boats  at 
high  water,  22  miles  farther,  to  Conway;  thence  it  possessed  an 
obstructed  channel  for  3-foot  draft  boats,  at  ordinary  winter  water,  68 
miles  to  Reeves  Ferry;  thence  an  obstructed  channel  with  3  feet  at 
high  water  for  30  miles  to  Lake  AVaccamaw. 

PLAN   OP   IMPllOVEMENT. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
with  80  feet  bottom  width  from  the  mouth  of  the  river  to  Conway, 
thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated  cost  of 
$138,400. 

WORK   PRIOR   TO   JUNE  30,   1893. 

At  eight  shoals  jetties  made  of  piles  and  plank  were  put  in.  The 
river  had  been  snagged  between  points  no  miles  and  121  miles  abova 
the  mouth;  since  Juno  30,  1884,  23,417  obstructions  haying  been 
removed.  Before  June  30,  1884,  the  records  are  not  sufficiently  in 
detail  to  give  exact  figures. 

Dividing  the  total  expenditures,  $54,033.52  for  all  purposes,  between 
June  30,  1884,  and  June  30,  1893,  by  the  above  number  of  obstractions 
removed,  shows  the  average  cost  for  that  period  to  have  been  $2.31  finr 
each  obstruction. 

WOKK   OF   PAST   YEAR. 

Work  was  carried  on  till  August  15,  1893,  with  United  States  plaat 
and  hired  labor.  From  that  time  to  November  2,  1893.  with  a  steam 
lioister  hired  from  Mrs.  Mary  A.  Daggett  and  operated  by  the  United 
States.  The  river  has  been  quite  thoroughly  cleared  for  a  width  of  40 
feet  and  a  depth  of  3  feet  at  low  water  between  points  49  miles  and  110 
miles  above  the  mouth.  The  average  cost  of  removing  obstructiona 
was  53  cents  each.  For  details  of  work  done  and  commercial  statistics, 
reference  is  made  to  the  report  of  my  assistant  engineer,  Mr.  Keid 
Whittbrd,  who  has  sliown  his  usual  ability  in  conductinjj  the  work. 


REMAKKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year. 

The  balance  of  ^1,040.90  on  hand  July  1, 1894,  will  be  applied  to  care 
of  Ignited  States  plant  till  a  new  appropriation  is  made  by  Congress. 

During  the  vear  the  freight  passing  over  this  stream  has  aggregated 
99,298  tons. 

Tliis  river  Ih  triliiitary  to  tlio  rol lection  district  of  Gcor^cto-wn,  S.  C.  G^eorm- 
towii  itt  its  I'ort  of  cutrv.  Amount  of  duties  collected  in  the  ciihindur  year  of  uBSL 
$7.23. 
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For  this  iini)roveinent  the  followiug  appropriatious  have  been  made: 

By  act  of  Congress — 

ApprovcdJiiuo  U,  1880 $15,000.00 

Approved  March  3, 1881 10,000.00 

Passed  August  2,  1882 4,400.00 

Approved  July  5,  1884 6,000.00 

Approved  August  5,  1886 15,000.00 

Of  August  11,  1888 15,000.00 

Approved  September  19,  1890 12,500.00 

Approved  July  13,  1892 10,000.00 

Total 87,900.00 

Total  oxponditures,  iucluding  Juno  30,  1894 86,853. 10 

Money  statement, 

July  1,  1893,  balance  unexpended $4,801.30 

June  30,  1894,  amount  expended  daring  fiscal  year 3,754.40 

July  1,  1894,  balance  unexpended 1,046.90 

July  1,  1894,  outstanding  liabilities 101.05 

July  1,  1894,  balance  available 945.85 

{Amount  (estimated)  required  for  completion  of  existing  project. , 50, 500. 00 

Amount  that  can  be  ]>rotitablyexpendea  in  fiscal  year  ending  June  30, 1896  30,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


uerout  of  mr.  iieii)  wiiitford,  assistant  engineer. 

V'nited  States  Engineer  Office, 

Georgetoxcny  S,  C,  June  30 y  1894, 

Cap  IAIN:  I  have  the  hoaor  to  report  as  follows  on  Waccamaw  River,  North  and 
South  Carolina,  for  liscal  year  ending  Juno  30,  1894: 

Work  of  snagging  and  clearing  banks  was  carried  on  by  United  States  hand  hoistcr 
and  hired  labor  till  August  15,  1893,  when  operations  wero  continued  by  using  a 
steam  bolster  hired  from  Mrs.  Mary  A.  Daggett,  with  a  crew  supplied  by  the  United 
States.  Active  work  by  hired  bolster  ceased  November  2, 1893.  Operations  wore 
cirried  on  between  points  110^  and  49miles  above  mouth,  maintaining  the  previously 
clcMrc'd  chanuel  below  Conway  and  extending  the  improvement  above  that  place. 
The  lollowiug  total  number  of  obstructions  were  removed,  thoroughly  clearing  the 
channel  to  a  width  of  40  and  a  depth  of  3  feet  at  low  water:  From  the  channel,  587 
lotjjs,  324  stumps,  447  large  snags,  and  8^  cords  small  snags;  from  the  banks,  963 
tic'cs  and  42  cords  of  brush  cut.  Of  the  total  amount  expended,  six-tenths  wero  used 
on  the  channel  and  four-tenths  on  banks.  Each  obstruction  cost,  approximately,  53 
cents.  The  owners  and  captains  of  the  steamers  express  themselves  as  being  highly 
pleased  with  the  work.  One  new  transportation  line  has  been  established  on  this 
river  during  the  year. 

# 

RECOMMENDATIONS. 

It  is  rcspoctfuHy  recommended  that  work  be  carried  on  above  Conway  as  it  has 
be(  n  this  year,  with  probably  some  dredging  which  may  be  necessary,  and  the  exist- 
ing width  and  depth  below  Conway  be  maintained  at  least.  f  ' 

COMMERCE. 

The  following  statement  was  made  up  from  the  best  information  that  could  bo 
obtained  by  K.  G.  Dusenbnry,  timekeeper;  from  D.  T.  McNeill,  general  agent  and 
treasurer  VVaccamaw  line  steamers;  Messrs.  W.  L.  Buck  &  Co.,  lumber  and  shingle 
dealers;  and  Messrs.  P.  R.  Lachicotte  &  Sons,  rice  millers.    There  are  other  freights 
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oil  tho  Wacoamaw  lUvor,  Imt  it  was  impossible  to  get  any  ajiproximaie  estimate  of 
them,  as  they  are  carried  hy  pole  boats  and  small  craft  of  which  uo  acconnt  is  kept 


Artich'rt. 


1801. 
^lunbor.   J     TonH.    '     Valu»«. 


OUTWARD   KUKIOIITB. 

llOAiu Imrrela .  - 

Tar tl" 

Siiiritrt  of  turpeiitiiiti <lo 

TiirjifiitiUf,  crude do 

Cotton I>nlf8.. 

Timber Ht  k-kH . . 

Lniiilior nt>t . . 

Sliiii«ile»* 

lioii^ih  rice l)U»helH.. 

llivc,  olraii barrels .  - 

MiHrcllaneouH  nrlicK's.  tallow, 
«'i;;;.s,  wax,  jraiiu*,  poultry,  ftc . 


76,000  '■ 

5:.7 

12,000 

U,  000 

r>,50o 

9,547 
8,  800, 000 
0,  800.  OIK) 
122,000  I 
12,000  I 


13,300 

50 

2.250 

840 

1,375 

14.326 

18,  xa 

4,000 
2,684 
1,050 

1,231 


T«»tal 

1XWAKI>   FUEKillTS. 

(iCDoral  mere  hand  ino 

(iraiul  total 


61.  245 


15, 000 


$228,000 

1,114 

240,000 

15.000 
275,000 

40,080 
132.  000 

7g.400 
152, 500 
195.000 


1S93. 


Number. 


78,000 

407 

14,000 

4,000 

5,000 

10,640 

9,000,000 

0,200,000 

155.100 

15.608 


Tons. 


15,600 

81 

2,800 

600 

1,250 

10,162 

15,000 

4,600 

2,800 

2,714 

1,600 


Value. 


$156,019 

811 

220,000 

8,00J 

175.  out 

R3,2W 

117,000 

73,601 

178,  MS 

271.301 

75.  COO 


ArtUrh'f*. 


76,245  I    2,231,112  1 


1803. 


1.328,; 


850.000 
2,178,900 


1804. 


>iuml>er.   j    Tons.    |      Valu*-.     ]   Kumber. 


Ol'TWAltl'   KllKIOHT."*. 

Iloflin barrolR 

SpiritH  of  turiMUtun» do. . 

Crudo  turpentine «lo.. 

Tar do.. 

<.'otton baleH 

liongli  rice buHludA 

liii-e.  elean barrels 

Hire  llour buHheln 

II  ides bales 

Wool do. . 

Claius barrels 

l-'isli do..^ 

Lumber feet.  B.  M' 

Timln-r piwes 

Sliingluii 


. . ' 


53, 167 

lU,  893 

1,330 

1,238 

17,230 

195,  '^79 

19, 945 

25.000 

3 


5 


I     ^ 


2. 121 

363 

6,  700, 000 

10.000 

7.000.000 


10,  6:t3 

2  179 

266 

248 

4,307 

4.491 

3,490 

250 

1 

1 

424 

19 

11,167 

20,000 

3,500 


I 


$1()6, 334 

16:),  395 

2,660 

2, 476 

603,  050 

105.279 

299, 175 

7,500 

200 

400 

H,484 

95 

100,500 

50.000 

56,000 


72,220 

14,744 

4,740 

2,388 

5,668 

93,000 

6.600 

25.000 

6 

34 

3.091 

430 

9,158,067 

37,  403 

9, 244, 201 


Total 60, 976  I     1,  595, 548 


Tons. 


Talne. 


14,444 

$144,440 

2,048 

258,  (dO 

048 

9.480 

477 

i.™ 

1,417 

103, 3» 

2,130 

106,000 

1,165 

115,900 

250 

7,900 

2 

400 

13 

5,100 

618 

12,104 

21 

2,190 

15,263 

137.  m 

37,461 

168.901 

4,622 

73,000 

INWARD   FUKKiHTS. 

(General  merchandi««» 


81,780         1.244,111 


10, 000  ;      500, 000 


Grand  total. 


70, 976  i    2,  095, 548  ! 


875,000 


This  shows  an  increase  ovor  last  year's  statonit^nt  of  28,322  tons.    The  commeTM 
has  boon  carried  on  by  seagoing  vessels  of  abont  1)00  tons  and  steamers  of  15  to  300 

tons. 

Miieh  en-dit  is  dno  Mr.  H.  T.  Dagg<-tt,  overseer,  and  C.  .J.  Hanta,  timekcepc'r,  for 
their  usual  rtticient  and  satisfactory  work. 

Very  resi)eetlul]y,  your  obedient  servant, 

Reii>  Wiutford, 
JsnUtant  ICngineer. 
(apt.  Fkkdkkk'  V.  Ahhot, 

Corps  of  I'^nginvvrH,  U.  S.  A, 
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COMMERCIAL  STATISTICS. 


An-ivais  and  clearances  of  vesseU  and  commerce  at  Georgetown,  S,  C,  from  Januarjf  1, 

1888,  to  December  Si,  189S. 


ARRIVED. 


1 

Am 

Foreign  ports. 

rn_A..l 

Year. 

I.  oasiwise. 

lerican  vessols. 

Foreign  veesels. 

XUIUI. 

Ko. 

Tons. 



124. 155 
128, 705 
165,785 
101,  651 
215,  087 

318. 156 

Crew. 

No. 

2 
2 
6 

1 
1 
1 

Tons. 

Crow. 

No. 

1 
1 
1 
2 
2 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1888 

1889 

18JH> 

1801 

1892 

1893..    .    . 

352 
365 

385 
420 
453 
506 

2,818 
2,920 
3,150 
4,035 
4,610 
4,813 

479 
424 
1,346 
245 
249 
241 

14 

10 

42 

7 

7 

7 

81 
149 
106 
292 
439 

8 

7 

6 

14 

14 

355 
368 
392 
423 
450 
507 

124,715 
129,278 
167, 237 
192, 188 
215, 775 
318, 397 

2,840 
2,943 
3,198 
4,056 
4,631 
4,820 

1888 
1889 
1890 
1891 
1892 
1803 


342 
357 
372 
384 
396 
428 


CLEARED. 


121, 715 

2,735 

8 

1.835 

55 

1 

81 

8 

351 

126,965 

2,856 

6 

1,494 

45 

1 

149 

7 

364 

160,458 

3,069 

9 

1,978 

63 

2 

355 

13 

383 

164,562 

3,986 

9 

2,719 

60 

1 

149 

7 

394 

187,963 

4,0M 

5 

1,173 

33 

3 

537 

19 

404 

193,  763 

4,318 

4 

985 

27 

1 

174 

7 

433 

123,631 
128,608 
162, 791 
167.  420 
189, 673 
194,922 


Commerce,  foreign  and  domestic. 


2,798 
2,908 
3,145 
4,062 
4,146 
4,352 


1888 
1889 
1890 
1891 
1802 
iHOli 


Year. 


Value  of  ex- 
I>orts. 

$3, 125, 000 
3, 265,  GOO 
3, 454,  000 
3, 291,  407 
3,  989,  040 
4, 100. 040 


Value  of  im- 
ports. 


$2, 750, 000 
2, 975, 000 
3, 175.  000 
6. 895, 000 
7, 347, 568 
7, 349, 575 


Duties 
collected. 


^2.44 


60.54 

11.64 

14.82 

7.23 


To t n  1  t  i>!ii merco,  1 888 $5, 875, 000 

Tot  al  t  otmncrcf,  1889 6, 240, 000 

T«»tal  cmnu  rce,  1890 6, 629, 000 

T< »tal  ooniTnorce,  1891 9, 809, 077 

Total  comnierct',  1892 11,336,608 

Total  commera\  1893 11,449,615 

Hkn'ry  C.  Smith, 

Deputy  Collector. 


M    2. 

IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  CAROLINA  AND  SOUTH 

CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  seep.  1102,  Annual  Report  for  1887.    For 
map  of  river  see  p.  1198,  Annual  Report  for  1890. 

ORIGINAL   CONDITION. 


The  river  was  obstructed  by  logs,  snags,  stumps,  overhanging  trees, 
and  in  places  by  sand  bars.    Long  reaches  were  in  &ir  condition.    That 
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portion  of  the  river  between  Luinberton  and  the  I^orth  Carolina  line 
was  crossed  by  five  low  bridges  without  drawspans,  and  one  moder- 
ately high  railroad  bridge  near  Lumberton.  In  South  Carolina  the 
river  was  crossed  by  two  bridges  without  draws. 

PLAN   OF  IMPROVEMENT. 

The  project  provides  for  improving  the  river  for  steamboats  from  its 
mouth  to  Lumberton,  a  distance  of  70.8  miles,  by  snagging  and  clear. 
ing  the  banks,  at  an  estimated  cost  of  $35,000. 

AVOEK  PRIOR   TO   JUNE   30,    1893. 

The  parties  operating  the  Fair  Bluff  and  Ivy  Bluff  bridges  had  pro- 
vided satisfactory  drawspans.  The  bridges  at  GriflSns  and  Mathews 
had  been  discontinued.  The  bridge  at  Phillips  will  be  provided  with 
a  draw  as  soon  as  the  county  commissioners  operating  it  can  raise  the 
necessary  funds.  The  Atlantic  Coast  Line  had  completed,  except  for 
fenderiug,  a  new  steel  drawbridge  to  replace  the  old  com][)osite  fixed 
bridge.    The  new  bridge  will  have  a  clear  opening  of  over  70  feet. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  no  miles  and  71  miles  above  the  mouth,  21,351 
obstructions  having  been  removed.  Dividing  the  total  expenditures 
to  June  30, 1893,  for  all  purposes,  by  the  above  number  of  obstructions 
removed,  shows  the  average  cost  to  have  been  $0.01  for  each  obstruc- 
tion removed.    A  hand  snag  boat  had  been  built. 

AVORK    OF   PAST   YEAR. 

Very  little*  work  was  done,  as  the  river  was  in  fair  ccmdition.  The 
plant  was  cared  for  and  the  river  examined  to  see  that  it  did  not  need 
working  over. 

REMARKS. 

Xo  new  line  of  transportation  has  been  established  during  the  year. 
Two  small  steamers  have  run  irregularly  on  this  river  during  the  year. 
During  the  year  freights  passing  over  this  stream  have  aggregated 
10,550  tons. 

The  balance  of  8S7.03,  on  hand  July  1,  ISO-I,  will  be  applied  to  care 
of  Ignited  States  plant  till  a  new  appropiiation  is  made  by  Congress. 


This  rivcT  is  tributary  to  tho  coHoction  district  of  Goorgotowu,  S.  C.     Gcor|reto 
is  tho  port  of  entry.     Amount  of  duties  collected  in  the  calendar  year  of  1893,  $7.28. 

For  this  improvement  the  following  appropriations  have  been  made: 

Dv  act  of  Congress : — 

Of  August  11,  188H $5,000.00 

Al)proved  Scjjtcuihcr  1 1),  1^<*J0 5, 000. 00 

Approved  July  13,  1892 5,000.00 


Total 15.000.00 

T(.fal  expenditures,  including  June  30,  IHIU 14,012.07 

Imu-  table  of  commercial  statistics,  fuinislied  by  the  collector  of  George- 
town, S.  C,  see  this  year's  annual  report  for  AVaccamaw  River. 
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Money  statement. 

July  1,  1893,  balance  unexpended $1, 932.  M 

June  30,  1894,  amount  expended  during  fiscal  year 1, 844. 11 

July  1,  1894,  balance  unexpended 87.93 

July  1 ,  1S94,  outstanding  liabilities Si6.  OO 

July  1,  1894,  balance  available 31.95 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amounttliatcanbeprofitablyexpendedin fiscal yearendingJnneSO,  1896  20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


kepokt  of  mr.  keid  wiiitfoui),  as8istaxt  kngixeer. 

United  States  Engineer  Office, 

Georgetawn,  S.  C,  June  30,  1804. 

Captain  :  I  have  the  honor  to  report  as  follows  on  Lumber  River,  North  and  South 
Carolina,  for  fiscal  year  ending  June  30,  1894 : 

Active  work  by  United  States  hand  hoister  and  hired  labor  ceased  on  July  1,  1893, 
at  the  head  of  navigation,  after  removing  37  logs,  10  stumps,  12  lar^e  snags,  2|  cords 
small  snags,  and  8  trees.  When  the  above  special  obstructions,  which  were  reported 
as  being  particularly  in  the  way  of  navigation,  had  been  removed,  the  plant  was  laid 
up  for  repairs.  The  river  has  been  examined  with  the  view  of  keeping  it  clear  of 
such  obstructions  as  might  dangerously  block  navigation. 

recommendations. 

It  is  respectfully  recommended  that  work  be  continued  as  heretofore,  and  that,  in 
additiou,  the  river  be  dredged  where  needed. 

commeiuk. 


The  following  statement  was  made  up  from  the  best  information  that  conld  bo 
obtained  by  Mr.  K.  G.  Dusenbury,  timekeeper,  from  the  most  prominent  businesa 
Twvw,  among  whom  may  be  mentioned  Messrs.  Barnes,  Butters,  Smith,  and  Nichols: 


Artich'S. 


Num- 
ber. 


1891. 


Tons. 


TiihImt sticks. 

Fortili/rrs 

(itucral  luorchandise 


3, 000  4. 500 
100 
500 


Total 


Articles. 


orXOOIXU   FREIQHTS. 

Cotton bales. 

Kcii!* crates. 

F«»wU dozen. 

Timlier log**- 

LurabtT feet. 

Lo^^ 


I.NCOMIXO  FBEIGHT.S. 


(loncral  morchandise 

Fertilizers,  merchandise,  etc 


Total 


5,100 


1893. 


1892. 


Num- 
ber. 


500 

200 

50 

5,500 


1 

5,500 


6,754 
400 


Tons.      Value. 


1,250  I    $17,500 
3  I  400 


150 
1G.500 


150,000  I        250 
9,G00  !    9,  GOO 


34,55U 


20,000 


7,154 


54,550 


ENG  94- 


68 


Num- 
ber. 

Tons. 

Value. 

5,000 

0,000 
200 
GOO 

$18,000 

4,000 

30,000 

6,800 

52,000 

1894. 

Num- 
ber. 

Tons. 

Value. 

400 

100 

$14,000 

3.000 
28,800 


73,800 
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Tlii8  showrt  nil  ineroaso  of  3,390  tons  over  last  year.  FreighfiiB  have  been  trai» 
ported  by  two  HmuU  stoauiers  belonging  to  Buttors  Lamber  Company,  pole  boat^ 
and  raftH. 

JSo  new  lin<^  of  transportation  established  on  this  river  doriug  tho  past  year. 

EMl»LOY^:S. 

Mr.  R.  G.  Dusonbury,  ovci-secr  and  timekeeper^  has  shown  his  usual  chcerfnlnea 
and  cfliciency  in  tlio  discharge  of  his  duties. 

Very  respectfully,  your  obedient  servant, 


Cajit.  Frederic  V.  Abhot, 

Corpfi  of  EntjiHeers,  V.  S.  A. 


Rkid  Whitford, 
AMiatani  Engineer. 


M  3. 
IMPROVEMENT  OF  LITTLE  PEDEE  RIVER,  SOITTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  ])rcli miliary  exaniinatiou  see  p.  1111,  Annual  Bei>ort  for  1887. 
For  map  of  river  see  j).  Ilil4,  Annual  Rei>ort  for  1890. 

ORKJINAL   CONDITION. 

The  river  was  mueh  obstructed  by  snags  and  overhanging  treeSyand 
in  plaees  was  divided  into  several  branches,  in  neither  of  which  theie 
was  a  good  channel,  and  by  10  bridges  without  draws. 

1»LAN   OF   IMPROVEMENT. 

It  is  ])roposed  to  snag  the  river  and  close  unnecessary  branches, 
])r()viding  for  steamboat  navigation  up  to  the  mouth  of  Lumber  Biv^, 
and  pole-boat  navigation  thence  to  Little  Hock,  at  an  estimated  cost  of 
8oO,000. 

WORK  PRIOR   TO  JUNE  tiO,   1803. 

The  bridges  on  that  part  of  the  river  on  which  steamboat  navigation 
is  to  be  provided  had  been  siipi)lied  with  draw  openings.  The  river 
had  been  snagged  between  i)oints  no  miles  and  113  miles  above  the 
mouth,  ir>JGl)  obstructions  having  been  removed.  Dividing  the  total 
ex])(»uditures  to  June  .U),  189.*),  for  all  purposes  by  the  number  of 
obstructions  removed  shows  the  average  cost  to  have  been  83  oenti 
for  each  obstruction  removed.  A  hand  snag  boat  had  been  built  and  is 
now  on  hand  in  good  order. 

AVORK   OF    PAST   YEAR. 

Xo  work  was  done  excerpt  care  of  i)lant  and  careful  watching  of  tha 
river  to  see  if  it  needed  work  that  <*ould  bea<!Coinplishe(l  withtheflnudl 
balance  on  hand. 


I 
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B£MARKS« 

No  new  transportation  line  has  been  established  on  this  river  during 
the  year.    One  steamer  has  run  regularly,  and  two  others  irregularly. 

The  balance  of  $781.82  on  hand  July  1, 1894,  will  be  applied  to  care 
of  plant  till  a  new  appropriation  is  made  by  Congress.  During  the 
year  the  freight  passing  over  this  stream  has  aggregated  8,375  tons. 

This  river  is  tributary  to  the  coUection  district  of  Georgetown,  S.  C.  Georgetown 
is  tlio  port  of  entry.     Amount  of  duties  collected  in  the  calendar  year  of  1893,  $7.23. 

Per  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  11, 1888 $5,000.00 

Approved  September  19, 1890 5,000.00 

Approved  July  13, 1892 5,000.00 

Total 15,000.00 

Total  expenditures,  including  June  30, 1894 $14,  218. 18 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George 
town,  S.  C,  see  this  year's  annual  report  for  Waccamaw  l^iver. 


Money  statement, 

,Tuly  1 ,  1893,  balance  unexpended $2, 416. 14 

June  30,  1894,  amount  expended  during  fiscal  year 1,  634.  32 

July  1,  1894,  balance  unexpended 781. 82 

July  1,  1894,  outstanding  liabilities 279.00 

July  1,  1894,  balance  available 502.82 

Amount  (estimated)  required  for  completion  of  existing  project 35,  000. 00 

Amount  that  can  bo  protitably  expended  in  fiscal  year  ending  June30, 1896  20, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  Z  of  river  and 
harbor  acts  of  186G  and  1867  and  of  sundry  civil  act  of  Marck  3, 1893. 


report  of  mr.  reid^wiiitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown^  S.  C,  June  SO,  1894, 

Captain:  I  have  the  honor  to  report  as  follows  on. Little  Pedeo  River,  South  Car- 
olina, for  fiscal  year  ending  June  30,  1894: 

Artivo  operations  were  not  carried  on  daring  the  present  fiscal  year,  except  so  far 
as  maintaining  with  the  small  balance  left  after  last  year's  work  the  improvement 
to  navigation,  wliich  had  previously  been  eftected.  Minor  repairs  have  been  made 
and  plant  cared  for. 

recommendations. 

It  is  respectfully  recommended  that  snagging  l>e  continued,  but  after  a  detaile<l 
survey  future  work  be  done  first  iu  preference  at  the  narrows  near  the  mouth,  and 
that  such  other  places  bo  dredged  as  may  be  needed  to  provide  a  good  navigable 
ohanui'l  for  the  steamers  wliich  are  ninniug  on  this  stream. 
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COMMERCE. 

Tlie  following  statomcnt  was  made  up  by  Mr.  R.  G.  Dnsenbnry,  timekeeper^  horn 
informatiou  fnrniHhod  by  the  captains  of  steamers,  J.  W.  HolUday  &  Son,  and  flftt- 

men  on  the  river : 


Artirlrs. 


OUTWARD  FRKIOIITS. 


Num- 
ber. 


Kosin barrels..;    3,020 

Spirits  of  turpentine <lo !       408 

Cotton bales. . !       310 

Ton  timber sticks.  J    2, 200 

Shingles 30,000 

Total 

INWARD  FUEIOIITS. 

General  morcliandim* 

Grand  total 


1891. 
Tons.      Value. 


886 

77 

78 

3,300  • 

15 


$5,880 
8,100 

15.500 

0,240 

240 

5,000 
636 
000 

4.240 
20,000 

1.000 
127 
150 

6,068 
10 

610.001 

6,510 

21.001 

15, 2M 

101 

39,020 
13,740 

0.876 
740 

65^011 

37.001 

52,760 

1 

7.116 

es,iM 

1893. 


1864. 


Artirle-*. 


Xum-  ! 


Num-  I 


j;--  :  Tons.      Value.    ,  ^^J-     Ton.. 


oi:twakd«pkeioiit8. 


4.400 

•750 

700 


Kosin barrels . 

SpiritH  of  turpentine do 

Cotton bales . . 

Ton  timber Hticku 

Timber do 4. 050 

Shingles 20,000 

Kgns crates . . .        275 

iVaHe bushels . .         300 

CrosH-ties number. . ' 


880 
150 
175 


$8,800 
11,250 
24,500 


4,050 
10 

4 
9 


12,150 
100  , 

375  i 


5,300 
800 
700 

0,000 


10,000 


600 

176 

150 

6.000 


250 


Total 5.278 

inward  KHKKIHTS.  ! 

General  merchandise,  frrtil izei-s,  ete 875 


,-  i 


57,783  ' I    7,476 


43,750 


I 


.>        000 


Grand  total «,  153       101,535  1 i    8,876 


I 


Yalna. 


610. 001 
14,000 
21000 
10,000 


3.000 


46,001 


1U< 


This  sliowM  nn  increase  of  2,222  tons  over  last  year's  statement. 
The  cominorcii  lias  boon  carried  on  by  one  steamer  running  regularly  and  two 
steamers  makinp^  irregular  trips,  towboats,  and  rafts. 
No  new  lino  of  transportation  has  been  established  on  this  river  during  the  year. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitkord, 
Aasistant  Engineer , 
Capt.  Frkdkric  V.  Abbot, 

Cori)8  of  EngimerHf  V.  S.  A. 


M  4. 
IMPROVEMKXT  OF  (IREAT  TKDKK  RIVKR,  SOUTH  CAROLINA. 

REFKRENCE   TO   PAST   REPORTS. 

For  prolimary  oxiiiiiinatioii  see  p.  753,  Annual  Report  for  1873.  For 
Rpecial  description,  soc  p.  S45,  Annual  Keport  for  1880,  and  p.  72!L 
Annual  Report  for  1879.  For  map  of  river  see  p.  1180,  Annual  Bepoit 
for  1881>. 
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ORIGINAL  CONDITION. 

The  river  was  dangerously  obstructed  by  snags  and  logs  everywhere. 
Boats  drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  miles 
above  the  mouth.  Those  drawing  3J  feet  could  get  54  miles  farther  up 
at  low  water,  to  Little  Bluff,  or  at  high  water,  to  Cheraw,  172  miles 
from  the  mouth. 

PLAN   OF   IMPROVEMENT. 

« 

The  project  provides  for  a  thoroughly  cleared  9-foot  navigation  to 
Smith  Milis  and  a  3J-foot  navigation  to  Cheraw  at  all  stages  of  water, 
at  an  estimated  cost  of  $117,000. 

WORK   PRIOR   TO   JUNE  30,  1893. 

The  river  had  been  snagged  between  points  no  miles  and  172  miles 
above  the  mouth  j  since  June  30, 1884,  22,941  obstructions  having  been 
removed.  Before  June  30,  1884,  the  records  are  not  suflSciently  in 
detail  to  give  exact  figures.  Dividing  the  total  expenditures,  $64,478.25, 
from  June  30,  1884,  to  June  30, 1893,  by  the  above  number  of  obstruc- 
tions removed,  shows  the  average  cost  during  that  period  to  have  been 
82.81  for  each  obstruction.  A  good  steam  snag  boat  had  been  built 
and  is  now  on  hand.  It  needs  a  new  hull,  but  all  the  machinery  is  iq 
first  class  order. 

AVORK   OF   PAST   YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
by  the  United  States  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  points  no  miles  and  127  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  was  82  cents  each. 

For  details  of  work  done  and  commercial  statistics,  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  Keid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  party 
and  maintaining  the  efiiciency  of  the  plant. 

REMARKS. 

No  new  transportation  line  has  been  established  on  this  river  during 
the  year.  With  the  balance  of  $2,147.(53  on  hand  July  1, 1894,  snag- 
ging will  bo  continued,  the  worst  obstructions  being  removed  first. 
During  the  year  the  freight  passing  over  this  stream  has  aggregated 
91,025  tons. 

This  river  is  in  the  coUection  ilistrict  of  Georgetown,  S.  C.  Georgetown  is  its 
port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1893,  $7.23. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  Juno  U,  1880 $7,000.00 

Approved  March  3,  1881 6,000.00 

Passed  August  2, 1882 6,000.00 

Approved  July  5,  1884 8,000.00 

Approved  August  5,  1886 20,000.00 

Of  August  11,  1888 20,000.00 

Approved  September  19,  1890 12,500.00 

Approved  July  13,  1892 10, 000. 00 

Total 89,500.00 

Total  expenditures,  including  June  30,  1894 87, 352. 37 

For  table  of  commercial  statistics  furnished  by  the  collector  of 
Georgetown,  S.  C,  see  this  year's  annual  report  for  Waccamaw  Elver. 
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Money  staUment. 

July  1,  1893,  balance  nncxponded $6, 178. 28 

June  30,  1JS9-A,  amount  expended  during  fiscal  year 4, 090. 65 

July  1, 1894,  balance  unexpended 2, 147.63 

July  1,1894,  outstanding  liabilities 219.00 

July  1, 1801,  balance  available 1,938.63 

{Amount  (estimated)  re<iuired  for  completion  of  existing  project 27, 500.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896     27, 500.00 
Submitted  in  compliance  with  roquiremonts  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


rkl'out  of  mr.  keil)  wiiitfoicd,  assistant  knginkeh. 

United  States  Engineer  Offxcx, 

Georgctotcn,  S,  C,  June  SO,  1894. 

Captain  :  I  have  the  honor  to  report  as  follows  on  Great  Pedeo  Biver,  Sooth 
Carolina,  for  fiscal  year  ending  June  30,  1894 : 

Snagging  and  clearing  banks  continued  by  United  States  steam  hoister  and  hired 
labor.  From  the  channel  there  were  removed  348  logs,  115  stumps,  206  large  snags, 
S^  cords  small  snags.  From  the  banks  578  trees  and  6^  cords  of  brush  cut.  Work 
<5xtended  over  the  river  from  the  mouth  to  127  miles  above,  quite  thoroughly  clear- 
ing the  chnnnel.  of  the  total  amount  expended,  live-tenths  were  used  on  tbe 
chaniK'l  and  five-tenths  on  the  banks.  Each  obstruction  cost  approximately  82  centB. 
Operaticms  were  greatly  delayed  by  high  freshets  during  the  year. 

REMARKS.  • 

The  improvement  of  the  river  has  been  decidedly  marked,  as  captains  of  tho  rim 
steamers  and  others  state 

11K(.'<  )M  MKXD  ATIONS. 

It  is  respectfully  recommended  that  the  same  character  of  work  be  carried  od, 
with  addition.ll  dredging  of  shoals  where  needed,  till  a  thoroughly  cleared  chonnd 
is  completed  sufiiciently  d<?ei)  to  pennit  uninterrupted  navigation  throughout  the 
"whole  year  from  mouth  of  river  to  town  of  Cheraw. 

COMMERCE. 

The  f(>llowing  statement  was  obtained  by  Mr.  R.  G.  Pnsenbury,  timekeeper,  fkom 
Ma.j.  li.  A.  Miiunerlyn,  ag<'nt  South  Carolina  Steamboat  Company,  William  L.  Bn^ 
ifc  Co.,  lumber  dealers,  and  D.  K.  Smith,  lumber  and  timber  dealer: 


1 


Artifli's, 


1891. 
I  ZS'unibor.     Tuii8.  |     Value, 


OUTWARD  FFtEinilTS. 

Cot  toll halos . . 

Clean  r'u-v harrols. . 

lioiitfli  ricr Imshclrt..; 

Itivsin barrels.. 

Spirits  of  tiiriMutiiic do 

Cv]>ii'SH  .shiiij:l«-s 

humlicr,  <v])n'ss loet.. 

<  'viness  lo;;s <lo. . . 

W(Hi«l fonla . . 

Hides.  W(Md,  wtiives,  elo 

'limber stiokn. . 

Cross-ties 


5. 920 

Hi.  :u2 

Kl,  000 

3:..  HOO 

4,(iU 

0. 705. 1»87 

3.  (XM).  OH) 

22r> 


1.483 
2,  (m6 
1,K27 
T),  205 

052 

3, 353 

0.250 

33,  821 

225 


250 


Total 50.782 

I 


INWARD  FREIfJHT.S. 
(leiieral  mundiandise 


I 


502 


1882. 


$290,300 

205,  5,')H 

1(>3,  750 

50, 120 

80,  280 

5:{,640 

45,  0(M) 

81,100 

503 

7,500 


06:1,  880 


80,009 


Number. 

Tons. 

Valwk 

5.780 

1,445 

•aB.3N 

16,500 

2,898 

9m,i» 

88,000 

1,524 

101.281 

30.000 

0,000 

60.  in 

5,436 

1,087 

8I.6II 

0. 070. 000 

3,485 

55<.7li 

3, 100. 000 

5.100 

40k  SN 

2,000 

:?.ooo 

4,  ON 

352 

358 

17.  ON 

51,640 

01. 068 

218,  ON 

18.000 

144 

»»NI 

383.45n    _    0,402 


(Iraiid  total ' '  02.  :W4      1.307,3:M}  ' j  02.471 


1, 080^90 


i,m,i 


f  ■* 
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Articles. 


OUTWARD  FBE10HT8. 

Kosln barrels. 

Spirit.^  of  turpentine do — 

Cotton bales.. 

Crude  tnr]iontiuo barrels. . 

Ton  timber sticks. . 

Shnigle.s 

KiiiiH  and  poultry crates.. 

IVas .* bushels. 

Kico,  rough do — 

Lumber feet,  li.  M  . 

\Voo4l cords.. 

Tar — barrels.. 

CroH.«<-tie.s 

MiNcellauoous    articles,     hides,     wool, 
htJivt'H,  etc 


Total 


l.VWARD  FIl EIGHTS. 

(iciieral  merchandise 

(■rand  total 


1893. 


1894. 


Kamber. 


21,345 
3,391 
3,610 


58,949 

9, 163, 000 

275 

300 

206,343 

4,000,000 

2,800 

850 

33,000 


Tons. 


4,266 
678 
907 


58,949 

4,581 

4 

0 

4,74tf 

0.667 

S,800 

170 

2,640 

400 


86.816 


7.845 


94,661 


Value.       Number. 


$42,090 

50,865 

126,350 


176, 84Z 

73,304 

550 

375 

206,343 

60.000 

5,600 

1,700 

9,900 

20,000 


24,534 
7,211 
6,110 
1,340 

30,000 
6,000,000 


5?.  309 

4,000,000 

2,S00 

1,200 

48,750 


774, 524 


oVmi  t5DU 


1, 166, 874 


Tons. 


4,900 

1,442 

1,027 

268 

60,000 

3,000 

7 


1,203 
6,667 
2,800 
^40 
1,215 

450 


83,225 


7,800 


91,025 


Value. 


$49,068 
126,192 
213,850 

2,680 

165,000 

36,000 

1.000 


60,155 

80,000 

5.600 

2,400 

14,625 

22,500 


779,070 


390.000 


1,169,070 


Tlii.s  shows  »n  increase  in  valno  over  that  given  in  1893,  but  decrease  in  tonnage. 
There  are  other  freights  transported  by  pole  boats  and  smaller  craft  of  which  uo 
account  whatever  could  be  obtained.  Commerce  has  "been  carried  on  by  seagoing 
schooners  of  250  to  300  tons,  tugboats,  and  steamers  Maggie,  Buth,  and  Driver  to 
Port  Harrelson  and  Smith  Mills,  and  steamers  Merchanty  John  M,  Cole,  and  Sartee 
to  Cheraw,  head  of  navigation. 

EMPLOYES. 

Mr.  Homer  Jacobs,  overseer;  J.  W.  Harlleo,  engine-driver,  and  J.  P.  Rnmley,  time- 
keeper, have  been  faithful  and  efficient  in  the  discharge  of-their  duties. 
Very  respectfully,  your  obedient  servant, 

Reid  Wiiitford, 
.Assistant  Engineer. 
Capt.  Fkedekic  V.  Annor, 

Corp8  of  KngineerBf  U,  S.  A, 


M  5. 

IMPROVEMENT  OF  CLARK  RIVER,  SOUTH  CAROLINA. 
REFERENCE   TO   PAST   REPORTS. 

For  i)reliminary  exaiiiination  see  p.  1109,  Annual  Report  for  1887. 
For  map  of  river  see  p.  1204,  Annual  Eeport  for  1890. 

ORIGINAL   CONDITION. 

Tills  river  is  really  the  southern  mouth  of  Lynch  River.  Its  upper 
end  was  entirely  choked  by  a  tangled  mass  of  driftwood  and  fallen 
trees.    The  lower  part  was  fairly  clear  of  obstructions. 

PLAN   OF  IMPROVEMENT. 


The  project  provides  for  closing  the  northern  mouth  of  Lynch  River 
and  thoroughly  snagging  Clark  River,  at  an  estimated  cost  of  $7,600. 
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WORK  PRIOR  TO   JUNE  Mj  1893. 

The  river  was  roughly  cleared  by  plant  owned  and  operated  by 
the  United  States  for  a  width  of  40  feet  and  depth  of  3  feet  at  low 
water  between  points  no  miles  and  7  miles  above  the  month,  14,290 
obstructions  having  been  removed.  Dividing  the  total  expenditures 
to  June  30, 1893,  for  all  purposes,  by  the  above  number  of  obstructions 
removed,  shows  the  average  cost  to  have,  been  50  cents  for  each  obstruc- 
tion. 

WORK   OF   PAST   YEAK. 

Xo  work  was  done  on  account  of  lack  of  funds.  The  last  appropria- 
tion completed  the  estimated  cost.  All  that  is  needed  has  been  done, 
unless  Lynch  Kiver  is  improved  for  steamers  as  recommended  in  my 
report  of  December  2,  1892,  Ex.  Doc.  135,  H.  R.,  Fifty-second  Con- 
gress, second  session. 

REMARKS. 

Xo  new  line  of  transportation  has  been  established  on  this  river 
during  the  year. 

The  balance  of  $35.42  on  hand  July  1,  1894,  is  too  small  to  admit  of 
any  work  on  the  river. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
about  7,000  tons. 

This  river  is  tributary  to  the  collection  district  of  Geofgetown,  S.  C.  Geor^^etown 
is  its  port  of  cutrj'.     Amount  of  duties  collected  in  the  calendar  year  of  1893,  $7.23. 

For  this  improvement  the  following  api^ropriations  have  been  made: 

Bv  act  of  Congress — 

Of  August  11,  1888 $2,500.00 

Approved  September  19, 1890 2,500.00 

Approved  .Inly  13,  1892 2,500.00 

Total 7,500.00 

Total  expenditures,  including  Juno  30,  1891 7,464.58 

For  table  of  commercial  statistics  furnished  by  the  collector  of 
Georgetown,  S.  C,  sec  this  year's  annual  report  for  Waccamaw  Biver. 

Lionel/  statemenL 

July  1,  1893,  balance  unexpended $413.81 

.huie30,  1894,  amount  expended  during  fiscal  year 378.39 

July  1,  1891j  balance  unexpended 35.42 


Ri:roi:T»()K  y\\\.  kkid  wiiitfokd,  assistant  kngixeer. 

UxiTEi)  States  Engineer  Office, 

(ieonfettrtciiy  S.  C,  June  SO,  1894. 

Captain:  I  have  the  honor  to  report  as  follows  on  Clark  I?iver,  South  Carolina^ 
for  fiscal  year  endinj^  June  30,  1894  : 

No  snajiffjin^  was  done  on  this  river  during  the  i)re8cnt  year,  because  of  the  Binall 
amount  left  avaihible.  The  river  was  examined  with  the  view^  of  removiDg  anoh 
special  obstructions  as  might  particularly  interfere  with  the  iniproveineut  so  far 
effected. 

<OMMEUCE. 

The  connncrot'  remains  about  the  same  as  last  year,  and  no  moro  can  be  expected 
till  Lynch  River  is  opened  for  navigation. 
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REMARKS. 

As  tho  total  amount  of  the  estimate  for  Clark  River  has  been  expended,  it  can  ouly 
bo  suggested  that  Lynch  River,  which  -forms  the  upper  part  of  Clark  River,  bV 
improved  so  as  to  permit  the  bommeree  along  that  stream  to  come  down  into  Great 
Peedee  River  via  Clark  River.  The  latter  river  is  the  best  outlet  for  Lynch  int<> 
Great  Pcedeo,  and  when  the  Clark  and  Lynch  are  once  fairly  opened  for  naviga 
tion  they  will  become  commercially  important.  In  this  way  the  productive  country 
along  these  streams  will  be  furnished  with  transportation  facilities,  which  arebadly 
needcd,  so  as  to  save  the  people  the  hauling  of  their  products  and  supplies  ei^en- 
sivoly  long  distances  to  markets. 

RECOMMENDATIONS. 

It  is  recommended  that  a  good  navigable  channel  be  provided  and  maintained,  so 
as  to  permit  steamers  to  run  uninterruptedly. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Assistant  Engin€€t\ 
Capt.  Frederic  V.  Abbot, 

CorpH  of  Engineers,  U,  S.  J. 


COMMERCIAL  STATISTICS. 


Previous  commerce. 


Articles. 


OUTWARD  FREIGHTS. 

Resin  barrelfl.- 

SpiritB  of  turpentine <lo 

Cotton hales. - 

Timber sticks.. 


INWARD   FREIGHTS. 

Fertilizers 

General  nicTcliaiMliso 


1892. 


Nam- 
bor. 


5,000 


4,447 


Total 


Tons.       Value. 

I 
1,000  ,    $10,000 

5,336  "'"ie.'odi 


250 


6,336         26,000 


2,000 


4,000 
500 
310 

6.500 


6,586  I      28,009    7,628 


1893. 


800 

100 

78 

6,500 


7,478 
"  150 


Value. 


$8,000 

7,500 

10,850 

19,500 


45,850 


7,500 


53,350 


M  6. 

IMPROVEMENT  OF  MINGO  CREEK,  SOUTH  CAROLINA. 

REFERENCE   TO   PAST  REPORTS. 

For  i)reliminary  examination,  see  p.  1106,  Annual  Report  for  1887. 
For  map  of  creek,  see  p.  1202,  Annual  Report  for  1890. 

ORIGINAL   CONDITION. 

The  creek  was  much  obstructed  by  snags  and  overlianging  trees,  and 
was  crossed  by  one  bridge  without  a  draw. 


PLAN   OF   IMPROVEMENT. 


The  project  provides  for  improving  the  creek  for  steamboats  from  its 
moutli  to  Williams  Landing,  and  for  pole  boats  at  liigh  water  up  to  the 
head  of  navigation,  by  snagging  and  clearing  the  banks,  at  an  esti- 
mated cost  of  $17,000. 
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WORK  PRIOR  TO  JUNE  30,  1893. 

The  creek  was  snagged  between  points  no  miles  and  15  miles  above 
the  mouth,  12,331  obstructions  having  been  removed.  The  parties 
operating  Mingo  bridge  had  put  in  a  drawspan.  Dividing  the  total 
expenditures  to  June  30, 1893,  for  all  purposes,  by  the  above  number  of 
obstructions  removed,  shows  the  average  cost  to  have  been  93  cents 
for  each  obstruction.  A  good  hand  snag  boat  had  been  built  and  is 
now  on  hand  in  good  order. 

WORK   OF  PAST   YEAR. 

A  snag  boat  was  run  over  the  creek  rapidly  taking  out  a  few  obstruc- 
tions.   The  United  States  plant  was  cared  for. 

REMARKS. 

One  new  line  of  transportation  has  been  established  on  this  creek 
during  tlie  year. 

The  balance  of  $31.06  on  hand  July  1,  1894,  will  be  applied  to  care 
of  United  States  plant  till  a  new  appropriation  is  made  by  Congress. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
114,375  tons. 

This  croek  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.     Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1893,  $7.23. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  11,  1888 $5,000.00 

Approved  September  19, 1890 5,000.00 

Approved  July  13,  1892 3,000,00 

Total 13,000.00 

Total  expenditures,  including  June  30,  1894 12,  968. 94 

Tor  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C,  see  this  year'sL  annual  report  for  Waccamaw  River. 

Money  statement, 

July  1, 1893,  balance  unexpended $1, 453. 98 

June  30, 1894,  amount  expended  during  fiscal  year 1, 422. 92 

July  1, 1894,  balance  unexpended 31. 06 

{Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
Amountthatcanboprolitably  expended  in  fiscal  year  ending  June  30, 1896      4, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


kkport  of  mr.  uell)  whitfoud,  assistant  engineer. 

United  States  Engineer  Office, 
•  GcorgetoicTif  S.  C,  June  30,  1894, 

Captain:  I  have  the  honor  to  report  as  follows  on  Mingo  Creek,  South  Carolina, 
for  fiscal  year  endiu"^  June  30,  1894 : 

The  improvement  heretofore  eftected  was  maintained  as  far  as  possible  with  the 
small  amount  of  funds  available.  In  this  work  there  were  removed  3  stmnps,  20 
trees,  14  large  snags,  over  the  entire  length  of  the  creek. 
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KRMARKS. 


IB  null  some  aaad  aboola  to  be  removed  befon 


:s  completed  to  their  eu  tire  Batia- 


Thv  foHnwing  letter  nnd  Btateraent  from  Messrs.  F.  Rhetn  &.  Sona  explain  them 
aelvcK.  The  altovo-uioiitioned  tinn  controls  a  tarfce  portion  of  the  commerce  on  the 
ci'i'i'k,  nud  it  JH  BiippoHed  that  tbey  are  thorougbly  familiar  nitli  the  amount  and 
value  uf  exports  and  imports. 


Kninbcr.   Toni. 


:;.".":;."^!!:: 

Valoa.     Ifambar.    Ton*. 


11,  mo  I   S.TM 


TuUl 35, 875  I 


T.OOO  I      350,001)   . 


..  II,  an  I  t.MB,to«  . 


nenl  mrrcluuillir. 


RllEMfe,  S.  C,  Xfas  1,  1S94. 

.Silt:  I'leasn  find  inclosed  report  of  commerce  of  Hingo  River,  commencing  May  1, 
WVi.  and  cndiiiR  May  1,  1891. 

This  report  shoirB  that  the  tonnage  is  greater,  nhile  the  valao  is  less.  This  la 
accounted  for  in  this  w»y — the  Inmlrar  interest  has  increased  and  the  low  prices  of 
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navnl  stores  and  cotton  causes  the  shrinkage.  We  have  nothing  of  interest  to  xepoit 
except  the  formation  of  the  Black  Mineo  and  River  Steamboat  uomponyy  xrhich  wai 
organized  in  January  and  is  successfully  running  the  steamers  as  far  as  Mingo 
bridp:o.  The  two  small  sand  bars  and  a  few  logs  keep  them  ftom  plying  the  rirar 
to  Williams  Landing,  which  have  not  been  removed  since  our  last  report.  (We  tben 
fully  explained  the  trouble.)  Above  the  bridge  certainly  needs  another  appropria- 
tion, and  wo  respectfully  ask  that  Congress  give  the  people  dependent  in  tnat  see- 
tiou  one. 

Yours,  very  respectfully, 

F.  Rhkm  Sl  Sons. 
Reii)  Whitford, 

l\  S.  Asaistant  Entjineer, 

Commerce, 


Articles. 


OUTWARD  FREIOIIT8. 

Spirits barrels. 

ItioHiii do. . . 

Cru<le  turpoiitine do. . . 

Cypress,  oak,  and  piue  8tavea 

"Wood cords. 


H<>op  poles nnmlKT . 

Cottoir bales . 

Shingles iiuniber. 

Other  produce 

Lumber,  t  imber,  etc 


Talue. 


I 


10,000 

60,000 

4,000 

750,000 

15,000 

75,000 

5,000 

3,000.000 


2,500 

15,000 

1.000 

300 

15,000 

75 

1,000 

15,000 

500 

50,000 


f  ISO,  ON 

120,031 

S,MO 

7,  MM 

45.011 

7,  NO 

90,  on 

80,000 


Total. 


General  inerchandiHe 
Grand  total 


INWAHU  FREIGHTS. 


114,375     1,438,000 


The  cunimercc  has  been  carried  on  by  two  steamers  of  100  tous  and  20  tons,  respec- 
tively, and  a  number  of  pole  boats,  rafts,  etc. 

As  will  bo  seen  from  Messrs.  F.  Rlicm  &  Sons  statement,  the  freights  have  increased 
by  about  9,710  tons  over  last  ycjir,  but  the  value  has  decreased. 
Very  respectfully,  your  obedient  servant, 

Rkid  Whitford, 
AsHiMtani  Engineer, 
Capt.  FuKDKnic  V.  Aubot, 

Coi'itH  of  Engincern,  U,  S.  A, 


M  7. 

IMPKOVEMENT  OF  SANTEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  FAST  REPORTS. 

For  description  of  river  see  p.  916,  Annual  Eeport  for  1880.  For  new 
project  see  \),  1184,  Annual  Keport  for  1889.  For  map  of  river  see  p* 
1180,  Annual  Keport  for  1889. 

ORKilNAI.   CONDITION. 


and  a  few  small  vessels  were  tben  running  upon  portions  of  the  river. 
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PLAN  OF  IMPROVEMENT. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
through  Mosquito  Creek  to  Winyah  Bay  by  deepening  and  straighten- 
ing this  creek  to  60  feet  width  and  7  feet  depth;  to  secure  7-foot  navi- 
gation in  the  river  from 'its  mouth  120  miles  to  Wright  Bluff,  and 
thence  5-foot  navigation  23  miles  farther  to  the  head  in  the  Oongaree 
and  Wateree  rivers. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  Creek 
Canal,  which  has  been  completed  30  feet  wide  and  3  feet  deep,  for  a 
timber  route;  cutting  a  new  canal  between  Estherville  and  Minim 
Creek  large  enough  for  river  steamers,  and  snagging  the  entire  river,  at 
an  estimated  cost  of  $350,000. 

AVORK. PRIOR   TO   JUNE  30,   1893. 

A  passage  30  feet  wide  and  3  feet  deepathigh  water  through  Mosquito 
Creek  to  Winyah  Bay  had  been  made.  The  river  had  been  snagged 
between  points  41  and  42  miles  above  the  mouth,  285  obstructions 
liaving  been  removed.  Dredging  on  the  new  cut  between  Estherville 
and  Minim  Creek  had  begun.  The  total  excavation  on  both  canals  up 
to  June  30,  1892,  amounted  to  221,460  cubic  yards  measured  in  situ,  and 
had  been  done  by  contract,  except  1,169  cubic  yards.  Dividing  the 
total  expenditures  to  June  3D,  1892,  for  all  purposes  by  the  abovenum- 
ber  of  cubic  yards  excavated,  shows  the  average  cost  of  dredging  here 
by  contract  to  have  been  51  cents  per  cubic  yard  measured  in  place. 
Between  Juue  30,  1892,  and  September  30, 1892,  26,694  cubic  yards  were 
dredged  by  a  hired  dredge  and  United  States  employes  at  a  cost  of 
about  24  cents  a  yard  measured  in  place.  Dredging  was  then  stopped 
and  work  on  a  new  dredge  owned  by  the  United  States  was  begun. 
At  the  close  of  June,  1893,  this  dredge  was  nearly  ready  for  work.  It 
was  a  powerful  dredge  of  the  Osgood  pattern,  with  main  engines  12  inches 
in  diameter  and  18-inch  stroke. 

WORK   OF  PAST   YEAR. 

Delay  in  receiving  some  parts  of  the  machinery  of  the  new  dredge 
prevented  beginning  work  before  the  21st  of  November.  She  worked 
cont.nuously  till  April  30,  1894,  at  which  date  she  was  laid  up,  as  the 
funds  were  getting  low  and  the  locality  was  very  sickly. 

In  the  live  mouths  she  was  at  work  she  made  the  following  Record: 


Quantity.!  Stumpn. 


Xovombor  21  to  30. 
Dtreiubvr 


1893. 


1894. 


Jjimi.ir}'. 
Kt'liriiiiry 
Marcli... 
Ai)ril 


Total. 


Cu.  yds. 

5,572 

15,  721 


13. 628 
12,000 
29,996 
14, 313 

91,230 


7 
220 


268 

53 

138 

107 

793 


456 
945 
470 
265 

3,348 


Cost  per 
cubic 
yard. 


Genu. 
7 
4 


3 
8 
2 
2 

3.7 


Length  in 
feet  cut 
50  feet  wide 
and  7  feet 
deep  at  low- 
water. 


575 
1,325 


1,235 
565 

1,650 
725 

6,075 
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This  includes  all  expenses  for  sapervision,  labor,  faely  repairs^  sap- 
plies,  and  duplicate  parts.  Nothing  is  added  for  depredation  of  plant 
The  cQst  is  one-tenth  that  of  doing  the  same  work  at  the  lowest  ^iea 
bid  under  the  last  advertisement  for  a  contract,  and  the  ITnited  States 
has  done  in  live  months  more  work  with  its  own  machine  tor  less  than 
$4,000  than  has  ever  before  been  done  on  this  improvement  by  con 
tract  for  $30,000  in  any  two  years.  An  advance  of  over  a  mile  has 
been  made  50  feet  wide  and  7  feet  deep  at  low  water.  The  machine  is 
now  on  hand  in  tirst-class  order,  and  if  funds  are  provided  in  time  the 
cut  will  be  completed  50  feet  wide  all  the  way  through  to  Santee  Biver 
in  the  coming  year,  and  a  large  amount  of  work  will  be  done  toward 
widening  the  llrst  cut  to  the  full  projected  width.  The  first  cut  is  wide 
and  deep  enough  to  allow  steamers  to  use  it  as  soon  as  it  reaches  the 
Santee  Ki  ver.  The  material  has  been  very  hard  and  includes  in  places  a 
network  of  large  and  solid  cj'press  stumps,  buried  out  of  sight  in  tiie 
layer  of  pipe  clay  which  forms  the  main  constituent  of  the  excavated 
prism. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  appended  report  of  my  assistant  engineer,  Mr.  Beid  Whitford, 
to  whom  is  due  the  greatest  credit  for  the  x)henomenalIy  cheap  and 
good  i)iece  of  dredging  which  has  been  done  on  this  work  in  the  five 
months  from  December,  1893,  to  April,  1894,  inclusive.  His  carefld 
attention  prevented  accident  to  the  plant  and  kept  expenditures  down 
to  the  lowest  point  consistent  with  lirst-class  work. 

REMARKS. 

Ko  new  line  of  transportation  has  been  established  on  this  river  dll^ 
ing  the  year. 

The  balance  of  $1,734.38  on  hand  July  1, 1894,  will  be  held  for  care 
of  plant  till  new  funds  become  available,  when  what  remains  will  be 
combined  with  the  new  funds  and  the  whole  applied  to  dredgin|f  and 
possibly  some  snagging  in  the  river  itself. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
115,428  tons. 

Tliis  river  is  in  the  collection  district  of  Georgetown,  S.  C.  Georgetown  it  ths 
port  of  entry.    Amount  of  duties  collected  in  tlio  cnleudar  year  of  1^3, '$7.38. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  March  3,  1881 f22,O0a00 

Passed -August  It,  1882 20,000.00 

Approved  July  15,  188-i 15,000.00 

A]>proved  August  H,  188fi 18^  750. 00 

Of  August  11,  1888 24,000.00 

Approved  Se]»tember  in,  1890 80,000.00 

Approved  July  13,  1802 90,000.00 

Total 160,750.00 

Total  expenditures,  including  June  80,  1894 168,015.01 

Foi-  table  of  commercial  statistics  furnished  by  the  colleotor  of 
Georgetown,  8.  C,  see  this  year's  annual  report  for  Waccamav  fiiyer. 
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Money  statement. 

July  1.  1893,  balance  unexpended $16,040.37 

. I  line  30,  1894,  amunnt  expended  during  fiscal  year 14,305.99 

.1  Illy  1 ,  1894,  balance  unexpended 1, 734. 38 

.July  1,  1894,  outstanding  liabilities 431.46 

July  1,  1894,  balance  available 1,302.92 

{Ainonnt  (estimated)  required  for  completion  of  existin|;  project 290,000.00 
Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1896  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3;  1893. 


rkim>kt  ok  mr.  rkid  whitford,  assistant  kn(iineer. 

Unitkd  States  Engineer  Office, 

Georgetawny  S.  C,  June  30 ^  1894. 

Captain  :  I  have  the  lienor  to  report  as  follows  on  Santee  River,  South  Carolina, 
for  fiscal  year  ending  June  30,  lf94 : 

The  dredge  reconstructed  hj  the  United  Stat.es  began  work  at  station  1.5  (stations 
100  foot  apart,  0  being  at  Winy  ah  Bay  end),  on  Estherville  Minim  Creek  Canal, 
November  21,  1893,  and  ceased  operations  April  28,  1894,  at  station  78-|-75,  on 
account  of  exhaustion  of  the  appropriation.  Ine  cut,  50  feet  wide  an(]  6  to  8  feet 
flcop  at  low  water,  penetrated  the  land  a  distance  of  6,075  linear  feet.  There  were 
removed  91,  230  cubic  yards  of  material,  3  logs,  and  793  stumps,  at  a  coat  of  3^  cents 
lK>r  cubic  yard  (including  stumps  and  logs).  In  addition,  4,258  cubic  yards  of 
lunterial  have  been  built  into  embankment  on  the  Georgetown  road  through  Esther- 
ville  plantation,  by  William  H.  Johnstone,  at  a  cost  of  20  cents  per  cubic  yard. 
Average  cost  of  embankment  work  and  United  States  dredge  work  combined  equals 
4  cents  per  cubic  yard. 

REMARKS. 

As  will  be  seen  from  the  above  cost  of  excavation,  the  dredge  owned  and  operated 
by  the  United  States  has  been  a  great  success,  and  has  done  its  work  with  decided 
advantage  and  economy  to  the  Government.  The  dredge  is  of  dipper  pattern, 
with  Osgood  machinery,  its  capacity  bein^  from  1,000  to  2,500  cubic  yards  per  day, 
nccording  to  the  character  of  material  being  excavated.  Tlie  marsh  land  through 
which  the  canal  passes  consists  of  a  little  mud,  very  many  solid  cypress  stumps,  and 
a  great  deal  of  tenacious  pipe  clay,  which  is  not  only  difficult  to  dig,  but  exceedingly 
troublesome  to  damp. 

The  Mosquito  Creek  Canal  passage  has  continued  to  be  almost  indispensable  to 
the  ])ublic  in  trading  between  Santee  River  and  Georgetown.  No  new  line  of  trans- 
portation has  been  established  on  this  river  during  the  past  year. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  the  Mosquito  Creek  route  be  maintained  and 
that  dredging  on  Estherville  Minim  route  be  continued  with  dredge  owned  by  the 
United  States  and  hired  labor,  and  that  a  good  channel,  with  at  least  80  feet  width 
and  4  feet  depth  at  dead  low  wat«r,  be  provided  and  maintained  in  the  Santee  River 
proper,  so  as  to  ])ermit  steamers  to  run  uninterruptedly  throughout  the  whole  j'car. 

COMMERCE. 

The  accompanying  letter  and  statement  of  commerce  was  furnished  by  Mr.  Louis 
S.  Khrich,  president  of  the  Georgetown  Board  of  Trade,  one  of  the  most  prominent 
an<l  enterprising  citizens  of  Georgetown,  and  probably  the  largest  shipper  of  freights 
in  the  community.  He  has  given  the  statement  for  this  river  his  personal  attention 
for  th«>  past  several  years,  and  he  is  doubtless  in  a  position,  being  engaged  in  large 
(  ross-tie  and  lunil)*^r  business  on  Santee  River,  to  know  more  about  the  commerce 
than  any  one  in  this  place. 

iSteamers  of  from  60  to  300  tons  have  run  with  their  usual  regularity  from  land- 
ings on  Santee  to  Charleston  and  to  Georgetown  via  Mos<iuito  Creek  Canal.  Large 
({uantities  of  cypress  timber  have  come  through  Mosquito  Creek  Canal  during  the 
vear. 
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Georqetown,  S.  C,  Man  ^-"i  ^S^- 
Dear  Sir:  In  complinnco  irith  yonr  lequeBt  I  beg  to  eu\>mit  herewith  a  report  of 
tbe  BtatiaticH  of  Suntee  River,  and  desire  to  any  that  the  falling  off  in  soma  of  the 
items  woe  entirely  due  to  the  gales  of  loat  August  and  Octoher,  as  the  acreage  planted 
in  rice  and  cotton  was  the  largest  since  the  war  nod  up  to  tbe  time  of  the  galeA  gave 
promiBO  of  an  abundant  harvest.  The  falling  off  in  imports  is  also  due  to  the  aame 
cause,  UH  the  pliiaters  aud  farmers  did  not  have  the  means  to  buy  iu  many  cases  the 
necessities  of  life  after  the  heavy  losses  enstaiaed. 

Tbe  timher  iiiterestsaliowasteacl;incTense,  and  will,  for  many  <,'ears  to  come,  more 
espeoially  when  the  new  GoTernment  cut  through  Minim  Creek  is  completed. 
Very  respectfully, 

Loi'is  S.  Kiinioi. 
Reik  Whitford,  Esq., 

U.  S.  AnfUtattt  EHgineer. 
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EMl»LOY]£8. 

Mr.  J.  D.  Mayo,  master  machinist,  a  first-class  marine  engineer,  and  a  tborongh 
manager  of  machinery,  deserves  much  credit  for  the  economical  and  satisfactory 
manner  in  which  he  has  served  the  U.  S.  Government  for  the  past  year.  He  haA 
worked  the  dredge's  machinery  with  entire  satisfaction  to  this  office.  Mr.  J.  D.  Mayo 
lias  been  very  efficiently  and  cheerfully  assisted  on  the  dredge  work  by  Mr.  J.  C. 
Tamplet. 

Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
Assistant  Engineer, 
Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers,  U.  S,  A. 


M  8. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE   TO   PAST   REPORTS. 

For  preliminary  examination  see  p.  914,  Annual  Report  for  1880. 
For  map  of  river  see  p.  1190,  Annual  Report  for  1889. 

ORIGINAL   CONDITION. 

In  1882  this  stream  had  a  low-water  depth  of  from  3  to  4  feet  from 
its  mouth  67  miles  to  Camden.  The  lower  14  miles  was  completely 
blocked  at  all  stages  of  water  by  logs,  snags,  etc.,  and  at  moderate 
stages  by  the  bridges  of  the  South  Carolina  and  the  Wilmington, 
Columbia  and  Augusta  railroads,  then  without  drawspans;  thence  to 
Camden  navigation  was  possible,  but  dangerous,  except  during  high 
water.    Its  commerce  was  practically  nothing. 

PLAN   OF   IMPROVEMENT. 

The  project  provides  for  safe  and  unobstructed  4-foot  navigation  for 
steamers  from  Camden  to  the  mouth,  at  an  estimated  cost  of  $00,000. 

WORK   PRIOR   TO  JUNE  30,  1893. 

The  river  had  been  snagged  between  points  67  miles  and  no  miles 
above  the  mouth;  since  1884, 18,175  obstructions  having  been  removed. 
I'revious  to  June  30, 1884,  the  records  are  not  sufficiently  detailed  to 
give  exact  figures,  but  a  very  considerable  amount  of  work  had  been 
done  on  the  river.  The  railroad  bridges  had  been  provided  with  draws. 
Dividing  the  total  expenditures,  $36,619.15,  for  all  purposes  between 
June  30,  1884,  and  June  30,  1893,  by  the  above  number  of  obstructions 
removed  shows  the  average  cost  during  that  period  to  have  been  $2.02 
for  each  obstruction.  A  good  steam  snag  boat  had  been  built,  and  is 
now  on  hand  in  first-class  condition  in  every  respect. 

WORK   OF   PAST   YEAR. 

Very  little  work  could  be  done  with  the  small  sum  on  hand,  so  the 
snag  boat  was  only  run  over  the  river  a  few  times  to  take  out  the  snags 
that  gave  the  steamers  the  most  trouble,  and  the  rest  of  the  year  was 
operated  on  other  rivers,  her  expenses  being  charged  to  the  streanis 
she  worked  on.    For  details  of  work  done  and  commercial  statistics 
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reference  is  made  to  the  appended  report  of  my  assistant  engineer,  Mr. 
Reid  Wliitford,  who  has  shown  marked  ability  in  directing  and  con- 
trolling the  working  parties  and  maintaining  the  efficiency  of  the 
plant. 

REMARKS. 

Iso  new  line  of  transportation  has  been  established  on  the  river  dur- 
ing the  year.  The  appropriation  of  September  19, 1890,  completed  the 
amount  that  this  imi)rovement  was  estimated  to  cost.  By  the  expend- 
iture of  this  sum  the  entire  portion  of  the  river  covered  by  the  project 
has  been  put  into  good  condition  for  steamboat  navigation.  For  its 
maintenance  the  snag  boat  owned  by  the  river  should  be  kept  at  work 
continuously.  The  stream  is  well  worth  this  expense,  wMch  would 
amount  to  about  $6,500  a  year.  If  appropriations  were  made  every  two 
years,  $13,000  could  be  advantageously  spent  in  that  period. 

To  keep  this  important  river  open  for  its  increasing  commerce  the 
sum  asked  for  is  absolutely  essential  for  maintenance. 

The  balance  of  $570.26  on  hand  July  1,  1894,  will  be  applied  to  care 
of  United  States  plant  till  new  funds  are  provided  by  Congress. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
18,075  tons. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.     Amount  of  duties  collected  in  the  calendar  year  1893,  $7.23. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  March  3, 1881 $8,000.00 

Passed  August  2, 1882 15,000.00 

Approved  July  5, 1884 5,  000. 00 

Approved  August  5, 1886 7, 500. 00 

Of  August  11, 1888 12,000.00 

Approved  September  19, 1890 12,500.00 

Approved  July  13,1892 2,500.00 

Total 62,500.00 

Total  rxpcnditures,  including  June  30,  1894 61,  929.  74 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  C,  see  this  year's  annual  report  for  Waccamaw  River. 

Money  statement, 

July  1,  1893,  balance  unexpended $3, 046. 66 

June  30, 1894,  amount  expended  during  liscal  year 2, 475. 40 

July  1,  1894,  balance  unexpended 570.26 

July  1,  1894,  outstanding  liabilities 85.00 

July  1, 1894,  balance  available : .  485. 26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896      6,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


kkpokt  of  mk.  reid  wiiitforl),  assistant  encjinker. 

United  States  Engineer  Office, 

Georgetown,  S.  C,  June  30 f  1894, 

Captain  :  1  have  the  honor  to  report  as  follows  on  Wateree  River,  South  Carolinay 
for  fiscal  year  ending  June  30,  1894: 

The  United  States  steam  hoister  and  hired  labor  continued  work  so  as  to  maintain 
the  previously  cleared  channel  over  the  entire  river  under  improvement  from  the 
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mouth  to  town  of  Camden.  There  were  removed  from  the  channel  47  logs,  22 
BtnnipH^  43  large  snags,  3  cords  small  snags.  The  total  amount  was  expended  on  the 
ohauuel.     Each  obstruction  cost,  approximately,  $1.71. 

REMARKS. 

The  progress  of  the  work  was  delayed  by  high  water.  Many  new  obstrnctions 
wore  founa  to  have  made  their  appearance  in  the  channel  during  stoppage  of  work 
for  the  Bickly  season.  It  will  require  at  least  $6,000  per  year  to  maintam  a  good, 
permanently  navigable  channel  over  this  river.  The  current  carries  large  quanti- 
ties of  drift  coming  down  from  above  Camden,  which  lodge  along  tlie  banks, 
forming  new  obstructions.  The  erosion  of  some  of  the  banks  cause  also  obstructive 
trees  to  fall  in  the  way  of  passing  steamers.  The  stream  should  be  kept  free  of  these 
or  it  would  soon  become  impassaole  except  at  high  stages  of  the  water. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  a  good  navigable  channel  be  provided  and 
maintniuea,  so  that  steamers  may  be  permitted  to  run  uninterruptedly  throughout 
the  whole  year. 

COMMERCE. 

The  following  statement  was  obtained  by  Mr.  E.  C.  Easterling,  timekeeper,  from 
captains  of  steamers  running  on  the  river  and  shippers  along  its  banks : 


Articles. 


1891. 


OUTWARD   FREIGHTS. 

Cot  ton bale8 . . 

Cotron-ftewl  oil barrels . . 

Cottuii-Heetl  mi*al 

Cotton-ftcecl  hulls 

(Cotton  seed bushels . . 

RcHiu barr»>ls . . 

Rouph  rice bushels . . 


Num- 
ber. 


415 
270 


1,000 

1,000 

10.000 


Total 

INWARI)   FREIGHTS. 

GeiuTJi  1  inercharnl  iao 

Grand  total 


Tons. 


104 
54 

m 

10 

15 

175 

220 


Value. 


400 


Articles. 


Num- 
ber. 


1,005^ 

1893. 
Tons.  ; 


$20,750 

3,780 

G05 

25 

300 

1,250 

12,500 


39,  210 


12,000 


1892. 


Num- 
ber. 


617 
395 
135 


3,500 
7,000 


51,210 


Tons. 


154 
91 
135 
15 
200 
700 
161 


Value. 


$21,600 
4,345 
2,700 
45 
2,200 
7.00i) 
8,  7.->0 


788 


46,540 


39.400 


2,244 


86,040 


Value. 


OUTWARD  FREIGHTS. 

Cotton bales. . 

Staves namber.. 

R»'»in barrels . . 

Cotton-.sced  oil do 

Hive,  rough bushels . . 

( 'vpress  lotrs number . . 

lu^rtilizers 

Ouk  staves number. . 

n  ( tons  ■ . 

°^> Jbales.. 

Cotton  .need tons.. 

IJnt^rs 

Cotton-ared  hulls tons.. 


570 


143  i    $20,960 


18,000 

470 

10,000 


3,600 
112 
230 


36,000 

8,190 

10,000 


Total 

INWARD   FRKIGHTS. 
General  tiienhandise  and  supplies. 
Giand  total 


7.000 
12 


17 
12 


42 
216 


483 

483  1 

10,626 

30 

8 

600 

20 

20 

60 

4,625  i      86,684 


1,617 


31,045 


6,242  1     117.729 


1894. 


Num- 
ber. 


500 

5,000 

1,400 

378 

500 

8,000 


27 


Tons. 


125 
10 

196 

91 

10 

16,000 

200 


7 
25 


Value. 


$15,000 

300 

1,540 

4,725 

500 

40,000 

4.  MO 


84 


270 
75 


16,  730 


1,345 


18.075 


67,434 


26,900 


94,3.'i4 


This  statement  shows  an  increase  over  last  year  of  11,833  tons.     The  commerce 
^has  been  carried  on  by  one  steamer  of  about  200  tons,  and  numerous  rafts. 
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EMPLOYl^S. 

Capt.  Kilbia  Morse,  overseer^  Mr.  E.  C.  Easterling,  timekeeper,  have  been,  as  OBiial, 
very  faithful  and  efficient  in  discbarge  of  their  respective  duties. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
AsHstant  Engineer, 
Capt.  Frederic  V.  Abbot, 

Carps  of  Engineers f  Z7.  S,  A, 


M  9. 

IMPROVEMENT  OF  CONGAREE  RIVER,  SOUTH  CAROLINA. 
REFERENCE   TO    PAST   REPORTS. 

For  preliminary  examination,  see  j).  1140,  Annual  Report  for  1885. 
For  map  of  river,  see  p.  1194,  Annual  Eeport  for  1889. 

ORIGINAL   CONDITION. 

In  1886  this  stream  had  a  low-water  depth  of  3  to  4  feet  from  its 
mouth  to  the  railroad  bridge  at  Columbia;  thence  1  foot  low- water 
depth  2  miles  farther  to  its  head,  Navigation  of  the  lower  47  miles  wag 
blocked  at  all  stages  of  water  by  the  South  Carolina  Eailroad  bridge 
and  by  sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of 
the  remaining  2  miles  was  prevented  by  swift  currents  and  numerous 
rock  ledges  and  bowlders.     Its  commerce  wns  nothing, 

PLAN    OF   IMPROVEMENT. 

The  project  proposes  to  secure  a  thoroughly  cleared  4-foot  naviga- 
tion over  the  lower  47  miles  at  all  stages  of  water,  and  a  cleared  chan- 
nel 100  feet  wide  through  the  shoals  above,  at  an  estimated  cost  of 
$54,500. 

WORK   PRIOR    TO   JUNE  30,    1893. 

The  river  had  been  snagged  between  points  no  miles  and  47  miles 
above  the  mouth,  5,014  obstructions  having  been  removed.  The  rail- 
road bridge  had  been  provided  with  a  draw. 

Dividing  the  expenditures  to  June  30,  1893,  for  all  purposes  by  the 
above  number  of  obstructions  removed,  shows  the  average  cost  to  have 
been  $4.03  for  each  obstruction. 

A  good  steam  snag  boat  had  been  built  and  is  now  on  hand.  It 
needs  a  new  hull,  but  the  machinery  is  in  line  order.  The  average  cost 
of  work  on  this  river  has  been  abnormally  high,  as  it  is  comparatively 
free  from  small  snags,  was  so  broad  that  but  little  bank  work  was 
necessary,  and  what  work  was  done  was  very  heavy  and  was  much 
scattered,  necessitating  great  loss  of  time  while  the  boat  was  moving 
from  one  snag  to  the  next.  This  river  is  also  liable  to  frequent,  sudden 
floods  of  short  duration,  which  entirely  stop  work  for  three  or  four 
days  at  a  time,  but  not  long  enough  to  make  it  advisable  to  lay  up  the 
boat  and  discharge  the  hands. 
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WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  worked  over  between  points  no  miles 
and  29  miles  above  the  mouth.  Each  obstruction  removed  cost  about 
$1.08.  On  December  15  a  resolution  of  the  House  of  Representatives 
was  made  calling  for  a  report  and  estimate  for  improving  the  2  miles 
of  the  river  at  Columbia,  to  the  same  depth  as  the  rest  of  the  river. 
The  rei)ort  submitted  is  appended  to  this  report. 

REMARKS. 

No  new  line  of  transportation  has  been  established  on  the  river 
during  the  year.  The  balance  of  $498.25  on  hand  July  1, 1894,  will  be 
applied  to  care  of  United  States  plant  till  new  funds  are  provided  by 
Congress. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
7,974  tons. 

This  river  is  tributary  to  the  coHection  district  of  Georgetown,  S.  C.     Georgetown 
is  its  port  of  entry.     Amount  of  duti^  collected  in  the  calendar  year  of  1893,  $7.23. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  Augusts,  1886 $7,500.00 

Of  August  11,  1888 7,500.00 

Approved  September  19,  1890 5,000.00 

Approved  July  13,  1892 5,000.00 

Total 25,000.00 

Total  expenditures,  including  June  30,  1894 24,  501. 75 

For  table  of  commercial  statistics  furnished  by  the  collector  of 
Georgetown,  S.  C,  see  this  year's  annual  report  for  Waccamaw  River. 

Money  statement 

July  1,  1893,  balance  unexpended $3,007.74 

June  30,  1894,  amount  expended  during  fiscal  year 2, 509.49 

July  1,  1894,  balance  unexpended 498.25 

July  1,  1894,  outstanding  liabilities 127.20 

July  1,  1894,  balance  available 371.05 

[  Amount  (estimated)  required  for  completion  of  existing  project 29, 500. 00 

I  Amount  that  can  be  profitably  expended  in  iiscalvear  ending  June  30, 1896    25,000.00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


kepokt  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown  J  S,  C,  June  SO,  1894, 

Captain:  I  have  the  honor  to  report  as  follows  on  Congaree  River,  South  Caro- 
lina, for  fiscal  year  ending  June  30,  1894 : 

Work  of  snagging  and  clearing  banks  began  January  11, 1894,  by  United  States 
steam  bolster  and  hired  labor,  clearing  the  channel  from  mouth  of  river  to  29  miles 
to  ail  approximate  width  of  80  feet  and  depth  of  4  feet  at  low  water.  From  the 
chaiiuel  251  logs,  57  stumps.  125  large  snags,  and  20  cords  small  snags  were  removed. 
From  the  banks  313  trees  cut.  Of  the  total  amount  expended,  six-tenths  were  used 
on  the  channel  and  four-tenths  were  used  on  the  banks.  Each  obstruction  cost, 
ai»proximately,  $1.08.    This  river  yet  requires  a  large  amount  of  work  to  provide  a 
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thoroughly  cleared  chanuel  over  its  entire  length.  When  once  completed  it  will, 
like  its  neighboring  river,  the  Wateree,  need  snagging  yearly  to  maintain  the  improve- 
ment. Drift  coming  down  dnring  freshets  and  trees  falling  in  from  erosion  of  the 
banks  will  cause  the  channel  to  again  become  obstructed.. 


RECOMMENDATIONS. 

It  is  respectfully  recommended  that  a  good  navigable  channel  be  provided  and 
maintained  to  at  least  80  feet  width  and  4  feet  depth  at  dead  low  water,  so  as  to 
permit  steamers  to  run  uninterruptedly  throughout  the  whole  year  from  mouth  of 
river  to  Gervais  street  bridge  at  tne  city  of  Columbia. 

COMMERCK. 

The  following  statement  was  obtained  from  the  best  source  of  iuformatiou  avail- 
able: 


Artich'H. 


1891. 


Num- 
ber. 


Tons.  I    Value. 


1892. 


Num- 
ber. 


Tons. 


OUTWARD  FBEIGHT8. 

Cotton boles. . 

Spirits  of  turpentine barrels.. 

JRosin do 

Hay bales. . 

Cotton  seed tons. . 

Total 

INWARD  FREIGHTS. 

General  merchandise 

Grand  total 


:  i 

100            25  ;  $5,000  i  150 

218            41  I  4,360  j  303 

8.200  I     1,435  I  11.480  1  10,975 


1.501 


900 


2,401 


1893. 


20,840 


27,000 


47,840 


38 

30 

2,743 


275 


3,08e 


600 


3,686 


Talue. 


$5,250 

7,575 

16,450 


2.750 


32,025 


30,000 


62,025 


1894. 


ArticleH. 


Num- 
ber. 


Tons. 


OUTWARD   FREIOHTS. 

Cotton bales.. 

S])iritH  of  turpentine barrels.. 

Ko8iu (l«) 

Hay    bales . . 

Cotton  seed tonr. . . 

Timber Hticks . . 

Granite cubic  yards . . 


Total 

INWARD   FREIOHTS. 

General  merchandise 


Grand  total. 


225 
250 
6, 500 
500 
500 


50 

50 

1,300 

75 

500 


Value. 


$7.  875 . 
3,750 

13,000 
1.500 
5,000 


1,981 


Num- 
ber. 

Tons. 

Value. 

• 

200 
1,600 

50  ,         $3,500 
224  !           1.760 

i 

3.000 
1,200 

G.OOO 
1,500 

18.000 
7,500 

31,125  '  7,774 


30,700 


800  ;   40.000 


2.781 


71. 125 


200 

10.000 

7,974 

40.700 

The  above  shows  an  increase  of  5,193  tons,  but  a  decroaso  of  value.  This  wa8 
probably  owing  to  the  class  of  freights  transported  over  the  river.  On  acconnt  of 
the  irregular  trips  of  steamers  on  this  stream  shippers  could  not  economically  hold 
jnoducts  and  supplies  demanding  ([uicker  movement  to  await  the  uncertain  arrivals 
and  departures  of  ste?.mboatH,  and  consequently  such  freights  sought  outlets  to  and 
from  markets  by  rail  and  overland  wagon  routes.  The  commerce  has  been  carried 
on  by  occasional  trips  of  one  steamer  of  20()  tons,  timber  rafts,  etc. 

K.MPLOYl^:S. 

I  wisli  to  express  my  thanks  to  Mr.  William  Alden  James,  clerk,  who  deserves 
special  mention  for  his  untiring  efforts  in  a.ssistiug  me  to  carry  out  your  orders  rela-> 
tive  to  this  and  all  otlier  river  and  harbor  works  connected  with  this  office. 
Very  respectfully,  your  obedient  servant, 

Reii)  Whitford, 
Assistant  Engineer, 
Capt.  Frederic  V.  ABm)T, 

Corps  of  Engineers,  U.  S.  A. 
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letter  prom  the  secretary  op  war,  trakskittino,  pursuant 
to  house  resolution  dated  december  15,  1893,  information 
relating  to  the  necessity  op  deepening  the  two  miles 
of  the  cqngaree  riyer  below  columbia,  s.  c* 

War  Department, 
Washington^  D.  (7.,  January  6',  1894, 

Sir:  In  response  to  a  resolution  of  the  Hoase  of  Representatives, 
dated  December  15,  1893,  requesting  information  regarding  the  neces- 
sity of  further  deepening  the  2  miles  of  the  Congaree  Eiver  just  below 
Columbia,  S.  C,  than  is  provided  for  in  the  approved  project  for  that 
river,  and  the  cost  of  securing  such,  I  have  the  honor  to  transmit  here- 
with a  letter  from  the  Chief  of  Engineers,  dated  eTanuary  4, 1894,  sub- 
mitting a  coi)y  of  a  report,  dated  January  2,  1894,  from  Capt.  F.  V. 
Abbot,  Corps  of  Engineers,  on  the  subject.  The  estimated  cost  of  con- 
structing a  movable  lock  and  dam  at  this  locality  is  $250,000. 
Very  respectfully, 

Daniel  S.  Lamont, 

Secretary  of  War, 

The  8PEAKKR  OF  the  House  of  Representatives. 


letter    of    the    CHIEF   OF   ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D,  C,  January  4,  1894, 

Sir  :  I  have  the  honor  to  acknowledge  receipt  of  the  resolution  datad 
December  15,  1893,  of  the  House  of  Eepresentatives  of  the  United 
States,  requesting  the  Secretary  of  War  "to  furnish  the  House  of  Rep- 
resentatives at  the  earliest  day  practicable  such  information  as  he  may 
have  regarding  the  necessity  for  providing  deeper  draft  over  the  2  miles 
of  the  Congaree  River  just  below  Columbia,  S.  C,  than  is  contemplated 
in  the  present  approved  project  for  that  river,  and  that  he  be  recjuested 
further,  to  submit  a  plan  and  estimate  of  the  cost  of  securing  a  depth 
in  this  2  miles  of  river  equal  to  that  already  provided  for  the  rest  of 
the  stream." 

The  resolution  is  herewith  returned,  and  in  reply  to  its  reference  to 
this  office  1  have  the  honor  to  submit  the  accompanying  copy  of  report 
of  the  2d  instant  on  the  subject  from  Capt.  F.  V.  Abbot,  Corps  of  Engi- 
neers, the  officer  in  charge  of  the  Congaree  River.  Captain  Abbot  esti- 
.  niiites  the  cost  of  constructing  lock  and  movable  dam  at  this  locality  to 
be  $250,000. 

A'ery  resi)ectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen,j  Chief  of  Engineers, 

Hon.  1).  S.  Lamont, 

Secretary  of  War. 


Printed  in  House  Ex.  Doc.  No.  66,  Fifty-third  Congress,  second  session. 
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report  of  capt.  p.  v.  abbot,  corps  of  enginbebs. 

United  States  Engineer  Office, 

Baltimore^  Md.j  January  2^  1894, 

General  :  1  have  the  honor  to  submit  the  following  report,  giving 
the  information  called  for  by  the  following  resolution  of  the  House  of 
Representatives : 

liesolvedf  That  the  Secretary  of  War  be,  and  is  hereby,  requested  to  fnmish  the 
House  of  Representatives  at  the  earliest  day  practicable  such  information  as  he  may 
have  regarding  the  necessity  for  providing  deeper  draft  over  the  2  miles  of  the  Con- 
garee  River  just  below  Columbia,  S.  C,  than  is  contemplated  in  the  present  approved 
project  for  tnat  river,  and  that  he  be  requested  further  to  submit  a  plan  and  estimate 
of  the  cost  of  securing  a  depth  in  this  2  miles  equal  to  that  already  provided  for  the 
rest  of  the  stream. 

Both  the  old  project  and  the  resolution  make  the  Gervais  street 
bridge  the  extreme  upper  limit  of  navigation. 

The  approved  project  provides  for  "  a  thoroughly  cleai^d  channel  of 
100  feet  width  and  4  feet  depth  at  low  water  below  Granby,  and  of  a 
natural  depth  above  Granby."    Granby  is  at  the  lower  end  of  the  2 
miles  covered  by  the  resolution.    The  words  "  natural  depth  "  mean 
the  depth  that  would  be  found  over  the  solid-rock  bottom  of  this  part 
of  the  river  if  it  were  cleared  of  the  bowlders  that  now  prevent  all  nav- 
igation, even  when  the  general  depth  would  admit  it.    The  extreme 
low-water  discharge  of  the  Congaree  Kiver  is  such  that  the  depth  in 
the  channel  clear  of  bowlders  would  not  exceed  15  inches  at  sevend 
points,  as  the  river  at  that  stage  would  plunge  over  three  natural  rock 
dams.    The  cleared  channel  could  not  be  made  straight,  and  until  the 
river  reached  the  stage  about  5  feet  above  low  water  the  velocity  due 
to  excessive  slope  would  be  so  great  that  no  steamboat  would  dare  to 
attempt  to  follow  it.    The  slope  of  natural  water  surface  at  low  stages 
is  made  up  of  a  succession  of  pools  and  rapids.     The  total  fall  from 
Gervais  street  bridge  to  Granby,  the  head  of  navigation  at  the  present 
time,  varies  with  the  stage  of  river  as  follows : 


Stay©  at  (Icrvais  Htre€t. 


Fall  of 

water  8iir- 

facu  in  2 

inilenUHR- 

cussed. 


Average> 

slopnt)  i>er 

mile. 


Maxiraam 

slope 
per  mUe. 


1  foot  alxivo  low  water. 
5  feet  above  low  water. 


Feet. 


Feet. 


8 
4 


4 
2 


I'e€t. 


12 
2 


A  rise  of  i  feet  at  the  Gervais  street  bridge  means  a  rise  of  8  feet  at 
Granby.  At  the  5-foot  stage  steamers  could  go  up  the  river  to  Gervais 
street  if  the  loose  bowhh^rs  were  removed  from  the  channel.  The  river 
is  usually  below  this  stage  for  a  great  part  of  the  season  most  useful 
to  commerce. 

To  have  a  line  of  steamers  on  this  river  pay  their  owners  a  fair  return 
on  the  money  invested  they  must  run  regularly  and  at  all  stages.  If 
they  reach  Columbia,  the  board  of  trade  of  that  city  guarantee  them 
2r)(),(K)()  to  .'^00,000  tons  of  freight  per  annum.  (See  appended  letter  of  the 
l)resi(lent,  Mr.  W.  J.  Murray.)  This  would  keep  the  boats  busy,  and 
they  would  get  besides  a  large  amount  of  freight  from  farmers  and  tur- 
pentine operators,  who  do  not  use  the  i)reseiit  irregular  steamers  which 
run  oil  the  Congaree  for  a  while  and  then  are  changed  without  warn- 
ing to  some  other  river. 
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lu  a  second  letter  Mr.  Murray  states  that  a  regular  line  of  steamers 
running  twice  a  week  is  promised  them  if  the  river  can  be  made  Avail- 
able to  Gervais  street. 

The  second  question  involved  in  the  necessity  for  bringing  the  boats 
to  Columbia  is,  could  not  the  freights  be  carried  from  Columbia  to 
Granby  much  more  cheaply  than  the  river  could  be  improved.  Trans- 
portation by  wagous  has  been  tried,  and  is  much  too  costly.  A  short 
railway  might  be  built,  but  there  is  great  uncertainty  about  the  right 
of  way,  as  one  of  the  railroads  entering  Columbia  has  now  certain 
rights  which  it  will  not  surrender.  Such  a  road  would  have  great  dif- 
ficulty in  reaching  the  factories  and  other  heavy  shippers,  and  the 
expense  of  double  handling  of  the  heavy  freights  which  would  natur- 
ally seek  water  transportation  appears  to  make  the  success  of  such  a 
venture  too  doubtful  for  private  capital  to  engage  in.  The  parties  who 
are  proposing  to  run  the  steamers  refuse  to  put  on  their  boats  if  they 
have  to  depend  on  such  a  railroad  connection.  They  are  atraid  it  might 
be  purchased  by  the  competing  railroads. 

When  steamers  reach  the  Gervais  Street  bridge  they  are  at  the  lower 
end  of  a  high  level  canal  100  feet  wide  and  10  feet  deep,  which  extends 
for  three  miles  along  Columbia's  water  front.  This  canal  has  been  built 
to  develop  a  very  large  water  power,  and  one  large  mill  is  already  up 
and  others  are  contracted  for.  Their  shipments,  with  anything  sent 
from  the  3  miles  served  by  the  canal,  could  easily  be  delivered  to  the 
steamers  in  the  river  below.  At  this  point  also  the  tracks  of  eight  rail- 
roads are  close  to  the  river. 

For  the  amount  of  commerce  involved,  reference  is  made  to  the 
api)ended  letter  from  the  Columbia  Board  of  Trade.    Their  figures  were, 
very  carefully  collected  last  summer,  antl  show  a  total  commerce  of 
about  1)50,000  tons,  valued  at  over  «10,000,000. 

The  board  of  trade  are  willing  to  guarantee  between  200,000  and 
300.000  tons  of  freight  per  annum  to  the  steamers  which  would  connect 
at  Georgetown  with  the  Clyde  steamers  for  Wilmington  and  New  York, 
and  at  Charleston  with  Clyde  steamers  for  the  North  and  South,  and 
with  tramp  steamers  for  Europe. 

SUMMARY. 

1.  Th<»  approved  project  will  give  steamers  access  to  Coinmbia  only  at  irregular 

intervals. 

2.  It  does  not  pay  to  run  a  good  line  of  steamers  on  this  river  unless  they  can  reach 

Gervais  street. 
8.  A  line  of  steamers  is  promised  if  the  river  between  Gervais  street  and  Granby  is 
improved  for  all  stages. 

4.  A  siillieient  tra«le  appears  to  await  such  a  line  of  steamers  if  run  regularly. 

5.  A  trade  of  $10,000,000  is  aft'ected,  as  all  freight  rates  would  be  lowered  by  the  com- 

petition between  railroads  and  steamers. 

6.  The  improvement  gives  Columbia  direct  water  connection  with  the  North,  South, 

and  abroad. 

Projrct  and  estimate, — An  .accurate  survey  has  been  niade  of  the  bed 
of  the  river  and  of  the  banks  up  to  extreme  high-water  mark.  The 
bed  is  mostly  rock  ledge,  covered  with  large  bowlders,  and  in  a  few 
l)hict's  with  sand.  Ledges  extend  entirely  across  the  river  in  three 
places  in  the  2  miles,  forming  natural  dams,  which  begin  to  affect  the 
surface  slope  as  soon  as  the  river  gets  below  the  5-foot  stage.  If  a 
channel  large  enough  for  steamers  was  cut  through  them  the  pools 
above  would  be  lowered,  and  no  ^ain  in  dt*pth  would  be  secured  till 
the  surface  slope  was  reduced  to  a  small  fraction  of  a  foot,  as  the  low- 
water  discharge  is  but  small.    To  do  this  would  involve  excavating 


1098      REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

over  a  mile  in  lengtli  and  to  a  depth  in  places  of  over  8  feet  in  solid 
granite.    The  cost  is  prohibitory. 

The  only  practicable  way  to  improve  this  2  miles  of  river  is  to  build 
a  lock  anci  dam,  and  thus  raise  the  water  level  just  enough  to  enable 
steamers  to  paSs  over  the  ledges  at  extreme  low  water,  A  dam  and 
lock  near  Granby  which  would  raise  the  low- water  level  8  feet  woulil 
efl'ect  this  result.  There  is  an  admirable  site  for  this  purpose,  where 
there  is  solid  rock  all  the  way  across  for  a  foundation  at  such  a  depth 
that  a  dam  only  about  15  feet  hi^h  above  the  foundation  is  needed. 

A  fixed  dam  at  this  point  would  overflow  a  considerable  quantity  of 
land  in  time  of  extreme  freshet,  and  might  lay  the  United  States  open 
to  suits  for  damages.  It  would  also  permanently  raise  the  water 
level  in  the  river  above  it  as  far  up  as  Gervais  street  at  all  stages. 
The  canal  already  built  for  j^ower  i)urposes  now  terminates  at  Oer- 
vais  street,  but  the  owners  propose  to  extend  it  as  far  as^  Granby 
eventually.  The  fixed  dam  would  thus  diminish  the  power  head  to  be 
derived  from  the  canal  extension.  If  a  movable  dam  be  built,  the  low- 
water  levels  will  be  the  only  ones  affected,  as  the  dam  will  be  lowered 
as  soon  as  the  river  rises.  The  difference  in  cost  is  not  enough  to  make 
it  advisable  to  use  a  fixed  dam.  To  obtain  the  most  complete  and  reli- 
able data  for  a  movable  dam  at  this  point  the  Great  Kanawha  River, 
West  Virginia,  was  visited,  and  some  of  the  dams  in  that  stream  were 
found  to  compare  closely  with  that  proposed  for  the  Congaree.  The 
estimate  of  cost  is  based  on  the  actual  figures  for  which  the  Kanawha 
locks  and  dams  have  been  completed,  allowing  for  differences  in  length 
of  lock  required  and  height  of  dam.  The  lock  is  estimated  as  55  feet 
.wide  in  the  chamber  and  150  feet  between  quoins.  This  will  admit 
steamers  of  the  size  best  adapted  for  navigating  the  river.  The  lift 
will  be  8  feet.  The  movable  dam  estimated  for  is  of  the  wickfet  pattern, 
so  successfully  used  on  the  Kanawha,  the  width  of  the  navigable  pass 
being  150  feet. 

KSTIMATK. 


Quantity.    Price.  .     Total. 


LOCK. 

Log8  in  cott'erdanj linear  feet. . 

Slu^athing fwt,  B.  M.. 

Excavation cubic  jards . . 

Embankment do 

Puddling do 

Concrete do 

Backing  manoury do 

Kock-iace  masonry do 

Pointed-faco  nijis(niry do 

Cnt-stone  masonry do 

Sills do 

Quoins do 

Coping do 

Stone  tilling do 

Kijirap,  hand-placed do 

Paving do ' 

Timber  in  permanent  construction feet,  H.  M.., 

^  nclior  bolts ..pounds. . 

licit  boles  in  masonry feet.. 


40,000 

20,000 

4.000 

10,000 

;«)0 

500 
5,000 
1,500 
1,000 

300 

220 
.  100 

200 
3,000 
2,000 
1,200 
150, 000 
5,000 
1,000 


Total. 


$0.30 

80.00 

2.00 

.60 

1.50 

8.00 

6.00 

10.00 

15.00 

17.00 

18.00 

20.00 

20.00 


00 
00 
00 


40.00 
.06 
.30 


I 


MOVABLK  DAM. 

Cofferdam  logs linear  feet. . 

Sheathing  for  cofl'erdam feet,  B.  M . . 

ColTerdam  tilling cubic  yards . . 

KxcAvation do. . . . 

Embankment do 

Puddling do.... 

Concrete do 


60,000 
40,000 
10,  000 
7.500 
1.500 
1,000 
1,000 


0.20 
30.00 

.60 
2.00 

.60 
1.50 
8.00 


$12,000 

600 

8.000 

6,000 

450 

4.000 

30,000 

15.000 

15.000 

5,100 

3.960 

2,000 

4.000 

6.000 

4,000 

6,000 

6,000 

300 

800 


128.710 


12.000 
1.200 
6.000 

15,000 

900 

1.500 

8.000 
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ESTIMATB — continued. 


MOVABK  DAM— continued. 

Masonry,  rook-face cnbic  yards . . 

Masonry,  pointed -face i .*.do 

MuMonry,  cut-sUme do 

MaHonry  sills do 

Masuurv,  coping do 

Stone  tillmg do 

Riiirap.  haud-placcd do 

Holt  holes  in  masonry -. feet.. 

Timber  in  m*nnanciit  construction feet,  B.  M.. 

Land,  site,  ouildings 

Diving  apparatus 

Fixed  ironwork 

Movable  ironwork 

WocHlwork.  wickets 


Quantity. 


1,800 
400 
100 
250 
350 

1,000 
700 

5,000 
100,000 


Total  for  movable  dam. 
Total  for  lock 


Grand  total 


Price. 


$10.00 

15.00 

17.00 

18.00 

17.00 

1.25 

2.00 

.30 

40.00 


Total. 


$18,000 
6,000 
1,700 
4,500 
5,950 
1,250 
1.400 
1.500 
4,000 
15,  790 
1,  ;mm) 

4,000 

10,000 

1,300 


121,290 
128,710 

250,  000 


No  maps  are  submitted  herewith,  as  they  would  have  to  be  on  a  hirge 
scale  to  show  anything,  and  would  be  very  bulky. 
Kespectfully  submitted. 

Frederic  V.  Abbot. 

Captain  of  Engineer «. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer.) 

I  First  indorsement.  | 

if.  S.  Engineer  Office, 
Baltimorej  Md.j  January  2^  189 i. 

Respectfully  {Submitted  to  the  Chief  of  Engineers. 
I  have  had  the  opi)ortunity  to  confer  with  Capt.  Abbot  in  consider- 
able detail  as  to  the  subject  of  this  report,  which  has  been  called  for  by 
the  House  of  Kepresentatives.     I  concur  in  his  views. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers, 


LKTTKRS  OF  I'KESIDKNT  t>F  COLUMBIA  BOARD  OF  TKADK. 


Columbia  Board  op  Tradk, 

Columhiay  S.  C,  August  9,  189S. 

Dear  Sir  :  The  commercial  interest  of  onr  city  is  rapidly  on  the  increase  in  volnme 
of  tonnage,  and  we  feel  deeply  the  need  of  water  navigation  which  will  give  us 
lower  freight  rates  and  place  us  on  a  parity  with  other  points.  We  fully  realize 
that  this  end  can  only  be  obtained  and  give  us  the  needed  relief  by  opening  up  Con- 
ga rce  River  for  navigation  to  Gervais  street. 

In  this  city  our  large  mill  is  about  completed,  and  others  will  at  once  follow  that 
could  load  right  from  the  mills  into  the  boats,  being  at  such  a  convenient  point.  To 
utilize  these  boats  (the  present  terminus  of  the  head  of  navigation,  Oranby,  does 
not  or  ever  can  give  us  the  needed  relief  wo  ask  and  need)  the  river  must  be  opened 
up  to  Gervais  street.  We  are  promised  by  a  large  and  wealthy  New  York  syn<licate 
that  they  will  put  boats  on  the  river  to  move  our  freights  just  as  soon  as  the  river  is 
made  navigable  to  Gervais  street.  We  could  guarantee  to  give  these  boats,  if  they 
conhl  come  up  to  Gervais  street,  from  250,000  to  300,000  tons  of  freight  per  annum 
for  the  first  year,  which  will  increase  rapidly  from  year  to  year,  as  they  will  be 
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lil)erully  patronized  by  the  merohantB  aod  sliippers  of  ^Veighti,  eapeciallf  by  hcsTj 
freight,  of  whiuli  thU  city  handlea  a  lai^e  tonnugb. 

'liie  discrimiDiition  ngaiiiHt  Columbia  iti  freight  ratm  ia  very  mnch  agunvt  bs 
progress  nnd  proHpcrily  of  her  uonimnrcial  intereat.  With  the  relief  ire  aak.  tk 
complotiou  of  ilcep  wuter  to  Gervaia  street,  we  fuel  tliat  wa  would  donblo  onr  eoni' 
merciul  intereat  within  the  next  few  jeara;  we  know  of  aereral  mamnfartnrinc 
iiiterosts  that  have  beon  deterred  from  locating  here  becaiiae  of  the  high  r*te  M 
frcigbta,D0twitb8tBndiug  we  liave eight  ditt'erent  lineaof  railroada  ccutering  in  thk 
citv.  \ou  will  find  below  » tabulated  atatemont  of  the  commerce  of  this  city  lie 
the  yeiii  eiidint;  KIny  31,  1S93.  This  dntn  ia  correct  ao  far  as  1  have  been  *b1«  to  nl 
it.  I  would  Btatu  that  the  most  of  tliis  tonnage  ia  the  receipta  obtuinod  from  uc 
mrrcbaiita.  I  found  it  iuipoBBibie  to  get  what  woa  Bhipped  out,  «a  the  imiliMd 
agents  do  not  keep  a  reuonl  uf  the  yearly  tonnage  of  this  place. 

i;OMMKltUIAL   HTATIaTtOg   OV   COLL'MBIA,    S.  C. 


Artt.]..H. 
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Is 

I.iiiiD  ud  oumont  (D.IHiO  burr 

ctu'er.'!r>'!>"r"w<i<>»'  (ukln 

MT.IOS 

IO,W.«> 

Yours  truly, 

(■apt.  ¥.  V.  Acm.T, 
r.  S,  inffiHCf 

W. 

J.  HURRAT, 

/VmMmI. 

CoMUiiiA  Board  of  Tau>B, 
Columbia,  S.  C,  Augutt  11,  189S. 
Df^r  ^iit :  We  baie  been  ndviHcd  by  partiea  who  would  be  glad  to  pnt  boati  on 
the  river  (Coiigarce  Kiver;  when  it  is  luiiou  navigable  up  to  Oerrais  atrael^  bat  that 
they  wilt  not  do  so  to  cotinoct  with  any  railroad  that  might  be  built  to  oonneet  at 
Uniiiby  with  boatw.  Tbi^t  project  would  not  meet  with  the  appioval  or  patroiuffa  of 
the  mtrchantn  or  aliijipera  of  heavy  freighta,  auc'h  aa  the  boats  wonld  AZpoct  toDMd. 
They  have  found  out  that  the  phiii  to  connect  with  railronda  at  Qranby  Wonld  net 
pay  them.  Thry  are  sHtiHliud,  after  giving  the  matter  thorongh  inTMtlgR,tiim,  tiiat 
"  it  ^ot  the  freights  to  haul,  and  we  hope  that  no  such  plan  of  oomuet' 
with  railroads  will  be  entertained,  aa  it  will  never  givo  tiio  ooA- 
'  at  lar);e  the  needed  relief. 


ing  nt  Gr.inb 
luorcial  ' 


Vol 


i.  trnlv. 


W.  J.  Murray. 
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M  lo. 

IMPROVEMENT   OF    HARBOR    AT    CHARLESTON,    INCLUDING    SULLIVAN 
ISLAND  AND  MOUNT  PLEA^^ANT  SHORE,  SOUTH  CAROLINA. 

REFERENCE    TO   PAST   REPORTS. 

For  history  of  operations  up  to  June  30,  1888,  see  p.  970  Annual 
Report  for  1888.  For  modified  project,  including  estimates,  see  p.  1150, 
Annual  Report  for  1889. 

ORIGINAL   CONDITION. 

There  were  four  channels  across  the  bar,  the  deepest  having  about  12 
feet  at  low  water. 

PLAN   OF   IMPROVEMENT. 

It  is  i)roposed  to  establish  and  maintain,  by  means  of  two  jetties,  a 
low-water  channel  of  not  less  than  21  feet  across  the  bar.  The  action 
of  the  jetties  is  to  be  assisted  by  dredging.  The  estimated  cost  of  the 
project  is  $4,380,500,  if  the  jetties  are  left  at  mean  low- water  level 
throughout.  If  brought  up  to  3  feet  above  mean  low -water  level  through- 
out, $5,334,500. 

AVORK   PRIOR    TO    JUNE   30,  1893. 

The  foundations  of  both  jetties  had  been  completed  of  the  crest  of 
the  bar,  and  the  shore  end  of  the  South  Jetty  had  been  strengthened 
and  extended  well  up  on  Morris  Island.  Log  mattresses  loaded  with 
stone  were  used  throughout  as  foundation,  and  to  some  extent  as 
hearting.  About  6,000  feet  of  the  North  and  akout  9,000  feet  of  the 
South  Jetty  had  been  raised  to  or  above  high-water  mark.  Considera- 
ble dredging  had  been  done. 

The  following  material  had  been  used  and  dredging  i)erformed: 


i  Dredging. 


Cu.  yds.         Tom. 

NorthJettv 187,994 

South  JottV / 217.586 


Ou.  yd*. 
122.335 
143,  414 


Mattress. 


Sq.  yds. 
175, 155 
306.585 


Total 


616,192  '     405,580  ,     265,749 


481, 740 


The  United  States  owned  a  good  quarry  plant,  a  good  stone-handling 
plant,  and  a  first-class  pump  dredge. 

Engineering  mcihodH  employeth — From  the  beginning  all  materials 
have  been  handled  from  floating  plant.  The  mattresses  were  simply 
strongly-tied  log  rafts,  with  a  layer  of  brush  on  top  to  hold  the  stone 
from  slipping  while  sinking.  They  were  supported  between  two  light- 
ers, towed  to  place,  accurately  put  in  position  by  hauling  on  anchor 
lines  with  capstans  on  the  lighters,  were  then  partially  loaded  with 
stone,  and  dropped  in  place  by  letting  go  the  lines  holding  them  to  the 
scows.  (See  appended  photograph.)  This  operation  required  compar 
atively  calm  weather,  but  on  good  days  enough  mattresses  could  be  set- 
aiid  partially  loaded  to  keep  the  stone  plant  almost  always  bus}'^  com- 
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pleting  their  loading  till  another  good  day  for  mattress  work.  As  long 
as  the  jetties  were  below  low- water  level  "one  inau''  stone  was  used, 
and  this  was  deposited  by  placing  the  lighters  in  i>osition  and  rolling 
the  stone  overboard  by  hand.  After  the  work  reached  the  level  of  low 
water,  steam  derrick  scows  were  used,  and  the  stone  was  slang  and 
swung  out  into  i)osition  over  the  jetty  and  dropped  in  place  by  some 
tri])piiig  arrangement.  The  most  convenient  and  certain  method  of 
trip])ing  has  proved  to  be  a  sling  chain  with  a  hook  at  the  end  and  a 
stout  ring  in  a  link  about  18  inches  from  the  hook.  A  strong  trip  line 
is  hooked  into  this  ring,  and  passes  over  a  sheave  at  the  oater  end  of 
the  derrick  boom,  and  down  along  the  boom  to  a  cleat.  When  the 
stone  has  been  raised,  the  trip  line  is  hauled  taut  by  the  attendant  and 
made  fast  to  the  cleat.  The  boom  is  swinging  in  the  mean  time.  As 
soon  as  the  stone  is  over  its  desired  place,  the  hoisting  dram  friction 
clutoh  is  released,  and  the  weight  of  the  stone  thus  transferred  from 
the  falls  to  the  trip  line.  This  being  fast  to  the  ring  causes  the  sling 
chain  to  slip  through  the  hook,  releasing  and  dropping  the  stone  very 
certainly  and  with  much  less  jerk  to  the  machinery  than  woald  be 
anticipated.  Stones  weighing  0  and  7  tons  are  dropped  in  this  way 
without  difficulty  or  danger.  Several  styles  of  derrick  scows  have  been 
employed.  Pliotograx)hs  of  the  two  most  successful  types  are  appended 
to  this  report. 

The  dredging  has  been  done  entirely  by  jmmping.  The  dredge  i« 
owned  by  the  United  States  and  is  described  in  the  assistant  eu^- 
neer's  report  on  Charleston  Harbor,  for  1891,  p.  1472,  Keport  Chief 
of  Engineers,  V.  S.  Army,  for  that  year.  Photographs  are  appended 
showing  the  geueial  appearance  of  the  vessel  and  some  important 
details. 

WORK   OF   PAST   YEAR. 

The  engineering  methods  described  above  have  been  used  by  the 
contractors  during  the  year,  but  the  results,  both  in  amount  of  woik 
done  and  in  depth  attained  in  the  channel,  are  greater  than  have  been 
secured  before.  This  lias  been  due  to  the  continuing  contract  featare, 
which  has  enabled  the  contractors  to  keep  on  working  after  fands  for 
their  payment  had  beeome  exhausted.  At  the  close  of  the  year  they 
ha\  e  earned  nearly  S.*U)0,(KK)  more  than  they  have  been  paid  for,  and 
the  completion  of  stonework  is  only  a  matter  of  comparatively  few 
months.  The  general  scope  of  this  continuing  contract  was  falljr  dis- 
cussed in  the  Annual  Report  for  1893,  i)p,  1490  to  1499,  and  has  proved 
very  satisi'actoiy.  The  Government  plant  has  been  kept  in  good  order 
by  the  contractors,  repairs  having  been  made  by  them  without  question 
whenever  they  were  notiiied  to  do  so,  and  no  friction  or  trooole  has 
occurred  dnriug  the  year,  due  to  their  use  of  plant  rented  firom  the 
United  States.  The  contractors,  Messrs.  Egan  &  Friday,  deserve  much 
credit  for  tliis,  as  well  as  for  their  energy  in  hastening  work  and  their 
ability  and  desire  to  comply  fully  with  the  specifications  in  all  respects. 

During  the  year  the  work  has  been  very  varied  in  character,  and  for 
details  leference  should  be  made  to  the  report  of  Mr.  James  P.  Allen, 
assistant  engineer,  who  in  addition  to  his  usual  field  work  has  made 
nunKMous  and  ext^^nded  surveys,  and  has  assisted  most  efficiently  both 
in  Held  and  ollice. 

As  the  jetties  near  comidetion  it  becomes  most  important  to  gather 
facts  regarding  a  new  tidal  conditi(m  both  inside  and  outside  of  the 
harlK)r,  and  two  self- registering  tide  gauges  have  been  started,  and 
a  third  is  nearly  ready.  The  outer  one  is  only  about  2,000  feet  inside 
of  the  outer  end  of  the  North  Jetty,  and  is  in  such  a  very  rough  locality 
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that  it  has  been  supplied  with  a  clock  which  winds  itself  electrically 
every  hour.  With  a  roll  of  paper  which  will  ruu  a  month,  it  is  hoped 
that  this  arrangement  will  make  it  possible  to  obtain  a  continuous 
record  of  the  tide  at  this  very  important  station,  which  would  be  out 
of  the  question  with  an  ordinary  clock  requiring  winding  once  a  week. 
This  gauge  was  only  started  in  June,  1894,  and  at  the  close  of  the  year 
had  not  been  in  operation  long  enough  to  safely  report  any  definite  con- 
clusions regarding  it.  To  develop  the  local  relationship  of  tidal  slope 
and  velocity  a  line  of  levels  was  thrown  out  along  the  jetties  to  this 
tide  gauge,  connecting  it  with  that  at  Fort  Sumter,  and  to  the  third 
which  is  in  the  inner  harbor  close  to  Castle  Pinckney.  Much  valuable 
and  necessary  information  will  be  given  by  these  comparative  gauge 
readings  referred  to  the  same  level  plane. 

A  careful  study  of  the  tide-gauge  records  at  Fort  Sumter  for  the 
years  1883, 1884, 1890,  and  1892  appears  to  show  that  the  level  of  mean 
high  water  has  not  been  materially  affected  by  the  jetties,  while  the 
mean  low-wat^'r  level  is  not  quite  so  low  as  formerly.  The  ditterence 
developed  is,  however,  so  slight,  and  there  is  such  a  doubt  thrown  on 
the  level  of  the  bench  mark  by  the  earthquake  of  1886,  that  perhaps 
the  only  safe  generalization  is  that  the  range  of  tide  has  decreased 
between  0.3  and  0.4  of  a  foot  in  the  nine  years  irom  1883  to  1892.  The 
records  for  1893  were  too  incomplete  for  discussion,  as  the  storm  of 
August  27  carried  away  the  gauge  and  wharf  at  Fort  Sumter,  and  it 
was  not  possible  to  get  a  new  gauge  started  and  running  properly  for 
a  long  time,  as  the  almost  universal  destruction  of  wharf  property  in 
the  city  prevented  my  getting  anyone  to  rebuild  the  structures  which 
had  been  carried  away. 

STORM  OF  AuarsT  27-28,  1893. 

By  1  o'clock  Sunday,  August  27,  the  storm  had  begun  to  develop, 
and  by  3  p.  m.  had  assumed  serious  intensity.  The  following  table 
.allows  the  barometer  readings  and  wind  velocities,  as  measuied  and 
officially  rei)<)rted  by  tlie  Weather  Bureau: 

SUNDAY,  P.  M. 


Tinit*. 


/( .  )/i . 

4  54 

5  25 

5  45 

6  10 

»•)  as 

6  40 

6  45 

t)  50 

7  00 


I 
7 

i 

I 

0m 

i 


10 
20 
26 
30 
47 
51 


Barometer 
reading. 

Inches. 
29.  521 
29.504 
29.  482 
29.  464 
29.405 
29.396 


Wind,  velocity,  and  direction. 


29.a77 
29.  372 
29.:U7 
29.337 


29.332 


8 

00 

29.330 

8 

10 
50 

8 

29.325 

9 

00 

29.322 

9 

10 
15 

9 

29.308 

9 

25 

29.291 

9 

45 

29.277 

11 

40 

29.153 

12 

00 

29.140  , 

66  milen  an  hour  from  northeast. 
Back  to  north. 

Backed  from  north  to  west. 

Backed  from  west  to  sonth  72  miles  per  hoar. 
Backed  from  sonth  to  east. 

East  84  miles  per  hour. 
East  72  miles  per  hour. 
Rainfall  so  far  2.20  inches. 
East  72  miles  per  hour. 


East  88  niileH  per  hour. 
Do. 


V  r 
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MONDAY,  ATJOrST  28,  A.  M. 


12 
12 
12 

12 
12 
12 

1 

1 

1 

2 
o 


10 
20 
30 

45 
82 
36 

15 
50 
50 

10 
30 


29. 134  '  70  in  ilea  p<'r  hour. 
29. 123  !  88  iiiilcA  per  hour. 

Extreino  velocity  for  one  miniiU^  up  to  this  time  hs8  iMx^n 
97  miles  per  hour. 

96  raiien  per  hour. 

Extreme  wind  velocity  so  fnr  for  one  minute,  126  miles  per 
hour. 


29.078 
29. 076 
29.078 
29.080 


Barometer  risinj;  fur  first  time. 
88  miles  x>er  hour  from  southeast. 


Velocities  given  above  are  for  five  minutes'  travel.  After  4  p.  m. 
Sunday  the  wind  at  no  time  fell  below  40  miles  per  hour  till  after  10 
a.  m.  of  the  28thy  and  for  the  rest  of  that  day  it  still  blew  hard. 

A  number  of  reliable  water  marks  at  Fort  Sumter,  on  Sullivan 
Island,  and  in  the  city  were  se(;urod  and  show  that  the  tide  which 
accompanied  this  hurricane  (about  11 J  feet  above  mean  low  water)  was 
the  highest  of  which  there  is  any  authentic  record  at  this  place, 
although  uncertain  tradition  reports  one  in  1752  as  being  10  feet  above 
high  water.  In  the  city  the  wharf  front  was  very  badly  broken  up, 
many  of  the  wharves  having  nothing  left  in  place  but  the  piles.  Many 
houses  lost  their  roof  covering,  and  all  cisterns  near  either  water  front 
were  filled  with  salt  water.  Many  of  those  nearer  the  middle  of  the 
town  were  polluted  with  salt  water  carried  to  the  roofs  by  the  force  of 
the  wind.  Much  damage  was  done  houses  located  near  the  water  by 
the  battering  of  their  lower  walls  by  timbers  dashed  against  them  by 
the  wavies.  Throughout  the  city  streets  were  blockaded  by  fallen 
trees,  and  in  the  lower  parts  by  great  masses  of  driftwood.  Several 
brick  buildings  were  completely  blown  down.  The  stone  psirapet  of  the 
sea  wall  along  the  east  battery  water  front  was  thrown  down  for  long 
distances.  The  Engineer  Office  lost  its  roof,  and  entire  window  sashes 
were  blown  in.  Much  damage  from  wind  and  water  resulted.  Shipping 
was  bsuUy  injured,  a  number  of  vessels  being  destroyed  at  the  wharves 
and  others  drifted  far  ashore.  A  number  of  abandoned  and  water- 
logged ships  were  subsequently  towed  into  port.  Ko  reliable  estimate 
of  the  money  damage  can  be  made.  On  Sullivan  Island  the  damage 
was,  of  course,  greater  than  in  the  city.  A  number  of  houses  were 
completely  wrecked  and  swept  away  by  the  water.  The  loss  of  life  in 
the  city  and  on  Sullivan  Island  was  about  10,  mostly  negroes.  On  Sul- 
livan Island  a  large  number  of  i»eople  were  saved  only  by  taking  refuge 
in  Fort  Moultrie.  The  contractors  for  Charleston  Harbor  had  23  light- 
ers loaded  with  rock,  most  of  which  were  moored  in  Sullivan  Island 
Gove.  Most  of  them  dumped  their  loads  in  whole  or  in  part,  and  many 
were  drifted  far  up  into  the  marshes.  Only  one  was  destroycni  entii^ely. 
The  contractor's  two  tugboats  and  all  of  the  Government  plant  were 
saved.  The  dredge  resumed  work  two  days  after  the  storm,  using  salt 
water  in  her  boiler,  as  all  the  fresh- water  hydrants  on  the  wharves 
were  lost. 

At  Fort  Sumter  the  light  house  keeper's  house  outside  the  gorge  wall 
was  utterly  destroyed,  even  the  dobris  being  washed  away.  The  inspec- 
tor's house  inside  the  fort  was  undermined,  and  partly  tipped  over,  but 
not  otherwise  injured.  The  most  serious  damage  was  to  the  earthwork 
of  the  southeast  face,  about  7,000  cubic  yards  of  this  parai>et  being 
entirely  washed  away  down  to  or  below  the  level  of  the  scarp  wall. 
Two  guns  mounted  behind  this  parapet  were  undermined  and  fell  for- 
ward, turning  a  complete    somersault   so  that   they  now  lie  upside 
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down,  chassis  wbeels  in  the  air,  the  wooden  platforms  on  top  of  the 
chassis,  and  the  guns  themselves  out  of  sight  in  the  sand.    The  light- 
house keeper  and  his  family,  with  the  ordnance  sesgeant  and  his  wife, 
:were  saved  by  spending  the  night  in  one  of  the  magazines. 

The  tremendous  energy  of  the  waves  which  accompanied  this  storm 
gave  the  jetties  as  severe  a  test  as  could  well  be  asked  for,  and  it  was 
an  immense  relief  to  see  them  standing  safely  and  unhurt  when  the 
weather  cleared  again.  Where  the  north  jetty  had  been  reinforced 
with  stone,  the  top  had  been  knocked  off  and  distributed  on  the  slopes,^ 
making  the  structure  about  60  feet  wide  at  low- water  level,  with  a  very 
smooth  upi^er  surface  rising  along  the  axis  slightly  above  high-water 
mark.  (See  appended  photograph.)  The  south  jetty,  which  was  not 
80  high  and  had  received  no  extra  stone,  was  comparatively  little 
changed.  A  survey  was  made  as  soon  as  the  Government  naptha 
launch,  which  was  high  and  dry  on  shore  and  cut  off  from  the  water  by 
a  large  schooner,  could  be  gotten  afloat.  No  marked  changes  were 
found  in  the  jetty  channel,  which  was  somewhat  but  not  greatly  deeper 
than  it  had  been  found  in  the  preceding  June. 

SURVEYS. 

The  area  between  the  jetties  has  been  surveyed  every  three  months 
during  the  year,  and  each  survey  has  shown  a  better  channel  than  itJi 
predecessors.  The  annual  survey  was  made  in  May,  1894,  and  shows  a 
good,  practicable  17-foot  channel  at  low  water  all  the  way  through  from 
deep  water  outside  the  bar  to  the  city  wharves.  A  number  of  vessels 
drawing  over  20  feet  have  come  in  during  the  last  few  mouths  without 
touching,  and  one  drawing  20  feet  10  inches  went  out  safely  and  reported 
depth  to  s]>are. 

,  Considering  the  area  between  the  parallel  parts  of  the  jetties  and  for 
about  1,500  yards  seaward  and  1,800  yards  landward  (limited  laterally 
by  the  straight  lines  of  the  jetties  prolonged),  the  following  changes 
deserve  attention.  During  the  year  1,079,000  cubic  yards  of  material 
have  disappeared.  Of  this  479,000  have  been  removed  by  the  dredge 
and  600,000  by  the  scouring  action  of  the  jetties.  The  above  gain  in 
waterway  (or  decrease  of  obstructing  material)  during  the  past  year 
equals  the  whole  amount  that  was  gained  from  1884  to  1893.  This  is 
unquestionably  due  to  the  rapid  work  done  during  the  past  eighteen 
months.  To  examine  these  results  more  in  detail,  divide  the  above  area 
into  three  equal  bands  or  zones  300  yards  wide  and  parallel  to  the  outer 
parts  of  the  jetties.    The  year's  scour  is  as  follows : 

Cnbic  yards. 

In  the  zone  nearest  the  north  jetty 304, 006 

In  the  middle  zone 330,000 

In  the  zone  next  the  south  jetty 445, 000 

An  important  feature  is  that  the  zone  of  greatest  cut  is  not  the  mid- 
dle one  (that  in  which  the  dredge  worked),  but  the  southern  zone,  and 
that  in  this  zone  the  cutting  has  in  no  place  been  dangerously  near  the 
jetty  itself,  but  well  off  from  it. 

Along  the  axis  of  the  dredge  cut  there  is  a  length  of  about  1 J  miles 
which  now  has  the  full  projected  depth  of  21  feet  or  more  at  mean  low 
water.    A  gain  of  1  mile  has  thus  been  made  in  the  past  twelve  months. 

p]xcept  in  the  area  above  discussed  there  has  been  very  little  change, 
with  the  exception  that  to  the  south  of  the  south  jetty  there  is  a  plain 
indication  of  the  lodgment  of  the  material  which  has  been  scoured 
out  from  the  area  between  the  jetties.  This  confirms  what  has  been 
reported  before,  that  as  a  rule  material  eroded  from  the  jetty  channel 
tends  to  move  off  to  the  southwest  out  of  the  way  of  commercial  routes. 
ENG  94 70 
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The  channel  leading  aboat  eastward  from  the  black  Imo^  passed  t 
outer  end  of  the  north  jetty,  noted  in  previous  reports  dnnng  tiie  yei 
continues  to  improve,  and  is  now  occasionally  used  by  smaller  steame 
and  sailing  vessels. 

The  increase  of  depth  over  the  whole  area  between  the  jetties  hi 
been  so  general  that  this  year  the  sheet  of  comparative  snrven 
appended  to  this  report  has  been  shaded  to  show  the  changes  in  ti 
18-foot  and  9-foot  curves,  while  heretofore  the  changes  discussed  wei 
those  of  the  15  and  9  foot  curves. 

There  is  every  reason  to  anticipate  that  the  ftill  depth  oontemplati 
in  the  pi*oject  will  be  attained  with  less  exi>eiiditure  than  the  amoai 
of  the  estimate,  and  that  the  cost  of  maintenance  will  be  small. 

MISCELLANEOUS. 

About  half  of  the  shore  protection  at  Mount  Pleasant  was  destroyi 
in  the  August  hurricane;  the  remainder  has  stood  well  and  has  aoooi 
I)lislied  its  purpose.  The  bridge  across  the  cove  in  rear  of  Snllivi 
Island  was  partly  finished  and  then  abandoned,  leaving  a  very  bt 
obstruction  to  navigation.  Active  steps  to  have  this  removed,  iindt 
provisions  of  fourth  and  fifth  sections  of  the  river  and  harbw  a 
approved  September  10,  1890,  have  been  inaugurated. 

REMARKS. 

Payments  for  stone  under  the  continuing  oontraot  were  stopped  < 
January  1, 1894,  as  the  balance  from  the  appropriation  of  March 
1893,  was  then  rapidly  approaching  the  $187,500  which  by  law  ood 
not  be  paid  before  July  1, 1894.  The  contractors  at  that  tune  laid  i 
part  of  the  United  States  stone  plant  and  continued  to  rent  tl 
balance.  This  rent  will  be  de<lucted  from  the  {payment  that  will  1 
made  the  contractors  on  July  2, 1894.  Payments  for  dredging  we 
continued  throughout  the  year,  and  the  rent  of  the  Government  dredj 
was  deducted  each  month  from  the  payment  made  the  ooutractm 

Tills  work  is  in  the  collection  district  of  Charleston^  S.  C,  which  is  the  port 
eutry.    Auiount  of  duties  coUeoted  in  the  calendar  year  otIJSBB,  $16,689.75. 

APPROPRIATIONS. 

As  the  work  is  so  nearly  completed  it  seems  most  desirable  th 
Congress  should  su])ply  funds,  so  that  the  contractors  can  wind  i 
their  aft'airs  at  the  time  they  have  to  stop  work.  For  this  purpose  t 
i'ull  $750,000  asked  for  in  my  last  annual  report  shonid  be  supplied 
once,  and  $400,000  more  will  sutlice  to  complete  and  maintain  tiie  wo 
tillJune,  1890. 

The  apparent  balance  on  hand  July  1,  1894,  $237,265.36,  will  not 
sufficient  for  work  done  and  not  paid  for  during  the  fiscal  year  endii 
June  30, 1894. 

Since  the  existing  project  of  improvement  has  been  adopted  the  t 
lowing  appropriations  have  been  made: 

By  art  of  Congress —  By  act  of  Congrew— 


Approve<l  June  18, 1878.  $200, 000. 00 

Approved  March  3, 1879 .  200, 000. 00 

Approve<lJune  14, 1880.  170, 000.  00 

Approved  March  3, 1881.  175, 000.  00 

Patwed  August  2,  1882 . .  300, 000.  00 

Approved  July  5,  1884.  250, 000.  00 

Approved  Augusts,  1886  187, 500.  00 

Of  August  11.  1888. ...  350,  000.  00 


Approved  Sept.  19, 18B0.  $870^  OOOi 
Approved  July  18,  IStt.  SS^  OOa 
Approved  Mar.  8,  1888.      TSO^OOa 

Total S^177,50a 

Total  expenditures  to  J  one 
30,  1894 *%9UKSH, 


*  Includes  the  cost  of  building  shore  protections  on  SqIUtsii  Island  and  lloi 

Pleasant  shore. 
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Money  statement, 

ajy  1,  1893,  balance  unexpended $631,285.33 

tme  30;  1894,  amount  expended  during  tiscal  year 394, 019. 97 

aly  1,1894,  balance  unexpended 237,265.36 

Bily  1,  1894,  outstanding  liabilities $370,600.00 

lly'l,  1894,  amount  covered  by  uncompleted  contracts. . .  1, 126, 461. 26 

1, 497, 061 .  26 


Eiioiint  appropriated  by  sundry  civil  act  of  August  18,  1894 450,  000.00 


Amount  (estimated)  required  for  completion  of  existing  project 753, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    753,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


The  following  drawings  and  papers  accompany  this  report: 

meet  1.  Map  showing  survey  of  1894,  profiles  of  the  jetties,  and  profile  showing 
comparative  soundings  on  axis  of  dredged  cut  in  1889  and  1894. 

ft«et  2.  Comparison  of  surveys  of  1884, 1893,  and  1894.  Table  of  commercial  statis- 
tics furnished  by  the  collector  of  the  port. 

^mti»tical  letter  of  Mr.  Edward  Willis. 

I'hoto^aphs : 

o.  1.  Sinking  mattresses  at  outer  end  of  north  jetty.  View  taken  from  extreme 
outer  end  of  high  stone  pile. 

o.  2.  North  jetty  as  left  by  nurricane  of  August  27,  1893.  View  taken  from  top  of 
outer  tid«  gauge  house. 

o.  3.  Two  double-derrick  steam  hoisters  at  work  on  outer  end  of  south  jetty. 

o.  4.  United  States  single-derrick  steam  hoister;  capacity,  15  tons;  boom  60  feet 
long.     View  taken  at  Union  Wharf. 

o.  5.  General  view  of  U.  S.  dredge  CharJetton  at  the  dock. 

o.  6.  Deck  view  on  U.  S.  dredge,  showing  middle  bin  and  south  jetty  in  the  dis- 
tance. 

o.  7.  Character  of  discharge  in  middle  bin,  U.  S.  dredge  Charlesfon,  An  equal 
stream  is  simultaneously  discharged  into  the  forward  bin. 

c».  8.  Drag  used  on  U.  S.  dredge  Charleston,  Inventor  Capt.  E.  O.  Patterson. 
Extreme  capacity  actually  realized,  9^  yards  of  sand  per  minute. 


report  of  mr.  jamks  p.  allen,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  S,  C,  June  SO ,  1894. 

Captain  :  I  have  the  honor  to  report  for  Charleston  Harbor,  South  Carolina,  as 
»llows : 

Siovetporl'f  north  jetty, — The  widening  of  the  inner  portion  of  the  north  jetty  with 
tone  in  sizes  from  10  pounds  to  500  pounds  was  continued^  working  between  points 
^^66  feet  from  shore  end  and  5,673  feet  from  shore  end.  The  same  force  of  bands 
On  tinned  raising  this  jetty  to  low  water,  working  from  5,340  to  5,620  feet  from 
^ore.  Three  thousand  and  fifteen  tons  of  stone  were  used  here,  completing  the 
'^idening  from  2,009  to  5,760  feet  from  shore,  as  described  in  the  last  annual  report, 
Dd  also  the  raising  of  the  central  portion  of  the  jetty  to  low  water,  from  5,340  feet 
>  ,0,760  feet  from  shore.  The  raising  of  the  inner  portion  of  this  jetty  with  stone 
Elder  2  tons  in  weight,  as  described  in  the  last  annual  report,  was  completed  with  the 
Re  of  a  single  lighter  load  of  stone  of  178  tons  distributed  between  5,660  feet  and 
,9C0  feet  from  shore  end.  The  reenforcing  of  the  outer  portion  was  completed, 
rorking  from  11,550  feet  to  14,235  feet  from  shore,  using  38,449  tons  of  stone.  The 
lattress  extension  of  this  jetty  was  1>egun  June  11,  1894.  Eight  mattresses  have 
een  placed,  and  7,761  tons  of  stone  used.  In  dimensions  of  mattresses,  distribii- 
(On  of  stone,  and  mode  of  doing  work  this  extension  is  precisely  like  the  south  jetty 
rtension.  which  will  be  described  later. 
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Stoneicarkf  south  jetty. — The  raisiug  of  the  shore  end  was  completed  as  fhr  as  intended, 
the  work  being  done  between  605  feet  and  700  feet  from  shore.  Eight  hundred  and 
sixty-five  tons  were  used.  The  raising  of  this  Jetty  to  high  water  and  above  was 
continued^  work  being  done  between  14,575  feet  and  16,440  feet  from  shore  end.  At 
the  end  oi  the  last  fiscal  year  this  work  was  being  done  by  two  hoisters  approach- 
ing each  other.  Toward  the  end  of  August  there  remained  a  s^ap  of  only  about  120 
feet  that  was  not  raiHed.  The  storm  of  August  27,  1893,  brought  down  the  high  part 
to  about  ordinary  high  water,  and  from  14,800  to  16,440  feet  it  was  again  raised. 
Thirty  thousand  seven  hundred  and  eighty-two  tons  of  stone  were  used.  On  July  10, 
1893,  the  first  mattress  was  set  in  extension  of  tlio  foundation  of  the  south  jetty, 
and  the  last  was  placed  February  5,  1894.  Fortv-two  mattresses  were  used  in  this 
work,  extending;  the  jetty  from  16,440  to  18,787  feet  from  shore  end.  With  the 
inward  extension  this  jetty  is  now  19,104  feet  long.  The  mattress'^s  were  each  about 
100  feet  across  the  jetty  and  50  feet  in  its  length.  They  were  not  placed  in  juxta- 
position, but  spaces  were  left  between  them.  The  average  space  is  about  6  feet. 
This  was  done  because  it  was  thought  best  to  avoid  laps.  In  this  situation  the 
lapped  portion  is  liable  to  break  off.  The  number  of  snuare  yards  of  mattress  used 
was  23,285.  The  mattress  work  was  covered  with  small  and  medium-sized  stone  to 
the  thickness  of  about  3  feet.  The  small  stone  was  also  carried  over  the  edges  of 
the  mattresses  for  10  feet  on  each  side,  so  that  this  jetty  extension  is  practicalf^'  120 
feet  wide.  Medium-sized  stone,  called  locally  "bar  rock,''  because  it  is  unloaded  by 
meu  with  crowbars,  was  placed  along  the  renter  line  and  brought  up  to  low  water 
with  a  top  width  of  about  20  feet.  In  some  portions  of  the  work  it  is  above  low 
wat«r.  The  total  number  of  tons  of  stone  used  here,  both  small  and  medium,  was 
59,736  tons.  The  small  stone  was  generally  in  sizes  from  10  to  250  pounds,  and  the 
**  bar  rock"  from  250  pounds  t6  1  ton.  After  the  completion  of  this  small-stone  work 
on  the  mattresses  in  March,  1894,  work  was  begun  upon  the  widening  of  the  inner 
7,000  feet.  This  began  at  5,017  feet  and  was  carried  inward  to  3,508  feet.  It  is  all 
on  the  north  side  of  the  jetty,  extending  from  20  feet  north  to  80  feet  north  of  the 
center  line,  and  is  made  as  nearly  as  possible  3  feet  thick  with  stone  between  10 
and  500  pounds.     For  this  14,922  tons  were  used.     This  work  was  discontinued  tern- 

Jorarily  when  the  work  of  extending  the  north  jetty  with  mattresses  was  begun  m 
une,  1894,  inasmuch  as  all  small  stone  will  be  needed  for  this  extension.  In  bad 
weather,  however,  the  contractors  may  put  off  small  stone  if  they  so  elect  at  this 
less-exposed  place.  The  extension  of  the  south  jetty  has  been  brought  up  to  about 
16  feet  above  low  water  in  the  usual  ridge  with  steep  side  slopes  from  16,440  feet 
to  about  18,710,  excei»t  a  gap  of  290  feet  between  17,530  and  17,820.  The  number  of 
tons  used  at  this  place  was  58,524,  the  stone  being  between  1  ton  and  7  tons  in 
weight.  A  few  stone  went  in  that  were  over  7  tons  in  weight.  Total  stone  and  mat- 
tress during  year:  49,403  tons  of  stone  were  placed  on  the  north  jetty;  164,829  tons 
of  stone  were  placed  on  the  south  jetty;  4,479  square  yards  of  mattress  were  placed 
on  north  the  jetty ;  23,285  square  yanls  of  mattress  were  placed  on  south  jetty. 

So  far  as  it  was  possible  to  do  so,,  without  prejudice  to  the  work;  the  sizes  of 
the  stone  were  so  arranged  as  to  take  the  quarry  run,  the  sorting  into  the  different 
classes  being  done  at  the  quarry. 

Stone  plant. — The  contractors,  Egan  &  Friilay ,  used  the  same  stone  plant  as  last 
year  during  the  early  part  of  the  fiscal  year,  but  after  January  1,  1894,  they  laid  up 
and  discontinued  the  use  of  the  two  United  States  hoisters,  two  derricks  on  Union 
Wharf,  and  the  United  States  quarry  near  Edgefield.  They  were  allowed  to  do  this, 
as  no  funds  were  available  for  stonework.  Again  on  June  1  they  resumed  work  in 
the  United  States  quarry.  The  largest  month's  work  was  26,648  tons  of  stone  in 
June,  and  was  done  with  two  hoisters  and  two  gangs  working  by  hand. 

Dredging. — The  U.  S.  dredge  Charleston  has  worked  continuously  with  the  cxcep 
tion  of  such  lay  up  as  was  necessary  for  repairs  and  preservation.  She  has  removed 
503,055  cubic  yards.  The  dumping  has  been  done  during  the  year  at  what  are 
known  as  "inner  dump"  and  "outer  dump."  The  inner  dump  is  just  south  of 
south  jetty  in  the  old  Main  Ship  Channel.  For  the  outer  dump  the  dredge  runs 
about  south  from  the  outer  end  of  the  cut  and  begins  dumping  nearly  on  the  range 
of  the  cupola  of  the  rice  mill,  foot  of  Laurens  street,  Charleston,  and  the  northeast 
corner  of  Fort  Sumter.  She  continues  dumping  thence  to  the  southward  near  the 
edge  of  the  bar. 

Storms. — On  August  27-28, 1893,  there  occurred  one  of  the  severest  hurricanes  which 
has  ever  visited  this  coast.  The  wind  attained  a  velocity  for  a  short  time  of  over 
120  miles.  The  tide  rose  to  nearly  11 1  feet  above  mean  low  water.  The  storm  lasted 
with  but  little  abatement  for  twenty-four  hours.  This  storm  caused  a  considerable 
disorganization  of  the  contractor's  plant.  Several  lighters  were  carried  ashore  and 
upon  the  marshes,  some  of  them  being  loaded  with  stone.  Two  lighters  were  sunk 
in  the  dock,  and  several  dumped  their  loads  at  Sullivan  Island.  One  holster  was 
left  upon  the  track  of  the  East  Shore  Terminal,  and  one  lighter  was  destroyed.  In 
spite  of  this  backset,  however,  work  was  resumed  on  September  5.  Again  on  Octo- 
ber 13  there  was  a  severe  storm,  and  more  lighters  dumped  their  loads  in  Sullivan 
Island  Cove.    The  rock  so  dumped  interfered  with  the  use  of  the  cove  as  a  harbor. 
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i  moftt  of  it  was  taken  up  by  the  contractors  at  considerable  expense.     The  Gov- 

iment  plant  sustained  no  loss. 

ivcUlentH. — Until  this  year  there  have  been  no  casnalities  upon  the  work,  but  now 

must  record  tlio  death  of  two  laborers.  One  was  knocked  overboard  by  a  cap- 
n  bar  on  the  extrusion  of  the  south  jetty  and  drowned,  and  one  was  struck  by  the 
iakiuK  ^>^  ^  derrick.  On  December  1,  1893,  the  tug  Britannia  struck  the  bottom 
ir  the  outer  end  of  the  south  jetty  and  sank,  about  1,500  feet  slightly  east  of 
rth  from  Swash  Channel  buoy  No.  8,  in  about  22  feet  of  water.  She  was  raised  by 
)  contraetois,  repaired,  and  is  now  in  use  upon  the  jetty  work. 
RepairK. — Tho  I'uited  States  plant  has  been  kept  in  fair  condition  bj'  the  contract- 
,  who  ha^  e  made  witli  reasonable  promptness  such  repairs  as  you  have  required. 
iHrreys. — In  JtiIv  and  August,  1893,  a  survey  was  made  on  he  eastern  wharf  Iront 
the  city  of  Charleston,  with  soundings;  also  a  survey  of  the  western  end  of  Hog 
and  Channel.  In  the  fall  and  winter  months  an  cflort  was  made  to  connect  the 
:er  ends  of  tho  Jetties  and  all  of  the  principal  points  in  the  harbor  by  levels.  The 
in  object  of  this  work  was,  in  connection  with  the  three  self^registering  tide 
iges,  to  study  the  slopes  and  tidal  phenomena  of  the  harbor.  It  was  necessary  in 
s  leveling  to  make  a  number  of  long  crossings  of  the  water  spaces.  The  longest  of 
)se  was  about  7,5<X)  feet.  They  were  made  by  securing  equal  back  and  fore  sights, 
:h  across  water  spaces  and  not  across  land  and  water,  in  order  to  get  equal  refrac- 
n  as  nearly  as  possible.     A  closed  polygon  was  made  for  tho  inner  and  another 

the  outer  harbor.  The  inner  polygon  had  a  perimeter  of  about  10  miles,  and 
>  levels  failed  to  close  by  0.03  foot.  The  outerpolygon  was  about  11  milesaround 
i  the  levels  failed  to  close  by  0.13  foot.  A  Brandis  engineer's  level  was  used, 
e  levels  of  precision  as  ordinarily  made  were  considered  too  sensitive  to  tremors 
be  used  in  these  exposed  positions.  Self-reading  rods  were  prepared  for  the  pur- 
ie.  Tho  observations  were  made  by  two  observers,  one  reading  the  rod  and  the 
ler  watchfng  the  bubble.  Both  rods  were  in  position  at  once,  so  that  the  back- 
lit  and  foresight  were  taken  in  quick  succession.  A  number  of  observations 
re  made  at  each  setting,  the  observers  exchanging  duty,  A  few  cross  sections  of 
J  inner  portions  of  the  jetties  were  made  in  March  and  April,  1894.  Some  of  the 
)ro  lino  of  tho  inner  harbor  was  surveyed  in  March  and  April  to  complete  a  large 
jet  of  the  iiinc  r  and  outer  harbors  on  a  scale  of  1  inch  to  500  feet.  Surveys  of  the 
a  bctwtM'n  the. jetties  have  been  made  in  September,  December,  and  March.  The 
ty  force  have  also  made  surveys  for  military  defenses  on  Sjillivan  Island  and.a  sur- 
r  of  the  sea  face  of  Fort  Sumter  after  the  gales.  The  annual  survey  was  made  in 
y,  \X\U.  It  covers  the  areas  between  and  beyond  the  outer  portions  of  the  jet- 
•<,  jmhI  ahout  one-half  mile  to  the  north  and  south.  Parts  of  the  beaches  of  Mor- 
and  Sullivan  islands-were  also  surveyed.  Sketched  i)rofiles  of  the  jetties  were 
do  ill  May  and  June.  Tho  usual  two  sheets  have  been  prepared  for  your  annual 
tort ;  No.  1  a  chart  with  profiles  of  the  jetties  and  dredge  cut,  and  No.  2  a  com- 
ison  of  surveys  between  1884,  1893,  and  1894. 

^ide  gauyex. — The  old  tide  gauge  at  Fort  Sumter,  which  had  been  in  use  since 
2,  was  carried  away  in  tho  Storm  of  August  27.  It  was  proposed  bef()re  this 
nil  to  erect  two  more  tide  gauges,  one  near  Sullivan  Island  and  the  other  near 
t  outer  end  of  the  north  jetty.  After  the  storm  authority  was  obtained  and  a 
V  tide-gauge  house  erected  near  Fort  Sumter.  The  U.  S.  Coast  and  Geodetic 
:vey  supplied  a  gauge  for  this,  the  understanding  being  that  they  should  have 
t  records  or  a  copv.  This  gauge  was  started  January  27,  1894,  and  has  been 
rking  since.  It  was  some  time  before  a  good  record  was  obtained,  but  it  is  now 
rking  fairly  well. 

'ho  outer  tide  gauge  is  7,496  feet  south  and  16,952  feet  east  of  the  station  on  Fort 
nter.  It  is  ahout  130  feet  from  the  center  line  of  the  jetty  inside  and  about  2,200 
t  from  its  seaward  end.  The  house  was  completed  in  June,  1894,  and  the  gauge 
rted  on  .June  9.  This  gauge  has  an  electric  self-winding  clock,  and  it  is  hoped 
kt  it  will  run  without  attention  for  a  month.  It  was  decided  recently  by  you 
\t  the  third  gauge  would  give  more  valuable  information  if  erected  nearer  the 
V,  and  it  is  now  being  built  near  Cistle  Pinckney  in  the  inner  harbor. 
fetp  Pocket. — There  is  no  change  worthy  of  note  at  this  place. 
\fean  aouudint/s. — Following  the  same  system  as  in  the  report  of  1893,  and  com- 
ing 1S94  with  1893,  we  have:  In  Zone  No.  1  the  six  inner  S([uares  show  a  scour  of 
254  cubic  yards.  The  five  squares  along  the  north  jetty  show  a  scour  of  169,776 
>ic  yards  and  the  outer  five  squares  show  a  scour  of  83,285  cubic  yards.  The 
al  scour  on  this  zone  is  304,315  cubic  yards.  On  Zone  No.  2,  inner  six  squares 
424  cubic  yards  scour,  middle  five  squares  294,705  cubic  yards  scour,  and  the 
er  five  8<|uares  12,814  cubic  yards  sconr.  Total  scour  on  this  zone  329.943  cubic 
(Is.  In  Zone  No.  3  the  six  inner  squares  198,604  cubic  yards  scour,  tne  middle 
»  scjuares  102,505  cubic  yards  scour,  and  the  outer  five  squares  144,148  cubic  yards 
ur.  Total  scour  on  this  zone  444,257  cubic  yards.  The  total  scour  on  this  area 
ee  last  year  is  1,079,515>  cubic  yards.  Considering  all  squares,  eight  on  the  outer 
1,  one  in  the  middle,  and  three  on  the  inner*  portion  show  fill.  The  remaining 
rty-six  show  scour. 
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Curves  and  tlepthn  in  the  Jetty  rlmnnfL^JjMt  year  wo  were  able  to  report  a  IS-M 
channel  between  the  jetties.  This  year  there  is  certainly  17  feet  ana  only  at  tit 
points,  for  a  very  short  distance,  is  there  a  break  in  the  l8-foot  ohannel.  GenenPf 
the  channel  has  ample  width.  The  onter  18- foot  curve  has  moved  seaward,  excqt 
to  the  north  of  the  north  jetty,  where«  t  has  withdrawn  perceptibly.  The  maumn 
advance  is  about  800  feet.  The  inner  18- foot  curve  has  not  changed  greatly,  exeffl 
that  the  channel  alonfi:  the  dredge  cutis  wider.  The  seaward  mo  vemeut  of  theoatir 
15  and  12  f(K)t  curves  is  even  ^eater.  There  are  few  changes  in  the  inner  cum^ 
and  none  that  scorn  worthy  of  note.  Some  lumps  in  the  middle  portion  of  the  arn 
surveyed,  defined  by  the  12-foot  curve,  can  be  identified  with  similar  lamps  on  the 
map  of  1893  with  a  slight  seaward  ]>rogre8Bion.  On  the  outer  shoal  and  north  of  tin 
dredge  cut  the  areas  of  both  the  12-foot  and  9-foot  curves  are  greatly  reduced,  heinf 
about  half  the  si/eK)f  thoHO  shown  on  the  map  of  1893.  South  of  the  dredge  cut  then 
is  but  little  water  shallower  than  12  feet.  On  the  survey  of  December,  1893,  then 
was  not  a  single  R(mndin^  of  less  than  12  feet  on  this  part  of  the  outer  ehoal.  IV 
shoal  alongnhe  south  jetty  on  thechannel  side  has  changed  in  shape  and  positia 
somewhat,  but  has  about  the  same  area.  On  the  map  ox  1893  another  channel  WM 
indicated  in  ])roceRS  of  formation  from  the  dredge  cut  in  an  easterly  direetion  sal 
]>asKing  out  beyond  the  end  of  the  north  jetty.  This  has  constantly  increased  ii 
depth  and  width.  It  shows  now  an  available  depth  of  nearly  15  feet.  Jnst*  at  tbi 
end  of  the  jetty  it  in  narrow,  and  the  work  now  being  done  at  this  point  will  eitbff 
close  ilior  shove  it  further  seaward.  The  area  covered  bv  the  surrey  to*the  north  d 
the  north  jetty  hah  changed  but  little,  except  in  the  18-foot  curve  as  alreadvnotoi 
The  area  south  of  the  south  jetty  has  not  chanKe<l  over  the  inner  portion.  OppoMli 
the  ])roNent  v.inl  of  the  south  jetty  the  curves  have  advanced  rapidly  seaward  nut 
the  jetty,  but  startinjif  a  few  hundred  feet  southwest  fh>m  the  jetty  end  to  the  limil 
oi  tiie  survey  of  1893,  they  have  moved  shoreward  in  the  case  of  the  13-foot  curve  ti 
a  marked  extent. 

CondUiou  of  the  jetticii.—AH  will  be  seen  by  the  profile,  a  very  marked  lowering  tf 
ihe  crcKt  of  the  higher  ]  ortions  of  the  jetties  is  shown  for  long  stretches.  This  irai 
due  to  the  storms,  mainly  to  that  of  August  27-28.  The  outer  parts,  where  it  ii 
now  shown  12  feet  hit;h  above  mean  low  water,  have  been  built  up  since  the  stoma 
After  the  August  storm  the  crest  of  the  high  portion  of  the  north  jetty  was  frouS 
to  7  feet  above  low  water,  while-  the  south  jetty  wastft'omd  to  5  feet  above  bv 
water.  This  jetty,  as  will  be  seen  by  last  year's  profile,  was  lower  before  the  stoia 
than  the  other,  less  stone  having  been  put  on  and  more  time  having  intervened sisw 
it  was  built  up.  There  is  really  but  little  change  in  the  south  Jetty  profile  froa 
7,000  feet  to  14,000  feet.  While  the  crests  of  both  jetties  were  lowered,  the  stone  hn 
assumed  a  much  more  stable  form  and  is  more  compacted.  The  August  storm  canto 
fairly  said  to  have  done  the  jetties  good  rather  than  harm.  The  October  stem 
made  but  little  change,  except  upon  the  work  done  after  theAu^post  storm.  Tte 
cross  sections  do  not  indicate  any  settlement  of  the  inner  low  portions.  The  nortk 
jetty  sections  show  deepening  on  both  sides  of  the  Jetty,  ^his  jetty  hat  bsts 
widened  with  stone  to  reenforce  it  against  overpour.  Tlie  south  jetty  sections  indi- 
cate increased  depth  on  both  sides  in  the  main  ship  channel  and  for  2,000  feet  wvl 
of  it,  but  more  markedly  so  on  the  south  side.  >rom  3|000feetto  1,500  feet  firaa 
the  shore  end  there  is  but  little  change  on  th(^  Bonth  and  a  slight  deepening  on  thi 
north  side  of  the  jetty.  From  1,500  feet  to  shore  there  is  no  change  on  the  sontk, 
but  a  very  mnrked  deepening  on  the  north  side.  This  Jetty  is  partially  widened. 
More  work  will  be  done  to  provide  against  settlement ft'om  overpour  before  thaoon- 
pletion  of  the  ])resent  contract. 

Sulliran  Island. — Near  the  inner  end  of  the  north  jetty  both  the  high- water  ani 
low-water  lines  have  moved  landward.  About  800  feet  west  of  the  Jetty  this  mov^ 
mciit  amounts  to  150  feet  in  the  high-water  and  100  feet  in  the  low-water  line.  At 
1. .'>()()  feet  west  of  the  jetty  the  low-water  line  crosses  that  of  last  year,  and  at  S,O0t 
feet  west  the  high- water  lif^e  crosses,  showing  to  the  west  of  these  points  a  maxImoB 
m\\  .'nice  seaward  in  the  snid  low-water  lino  of  about  ICO  feet,  while  the  high-wattf 
line  has  advanced  only  about  50  feet.  Kear  the  Dowman  Jetty  there  is  a  slight  land- 
wiiid  movement  to  the  east  and  advance  seaward  to  the  west  of  the  Jetty.  Tte 
eliangc  near  the  north  jetty  is  undoubtedly  due  to  the  storms  of  1898,  thia  partsf 
the  1)(^ach  having  less  protection  from  the  jetties.  The  practical  jMTSistence  of  ttM 
part  of  the  heacli  near  the  Bowman  Jetty  and  3,000  feet  east  of  it^  in  following  thr 
general  law  of  eliange  shown  for  some  years  past,  indicates  to  my  mind  ita  proiss 
tion  in  storms  by  the  high  portions  of  tlie  jetties.  It  was  Terr  marked  to  resldflBli 
of  Sullivan  Island  that  wnves  along  this  portion  of  the  beach  during  the  gBlea.  wsfs 
not  nearly  so  high  as  in  previous  storms.  The  destruction  to  property  on  thia  laiaad 
was  considerable,  but  would  have  been  greater  but  for  the  protection  aifordedby 
the  jetties. 

^i^n•r^K  Inland. — The  high  and  low  water  line  on  the  front  have  both  moTod  laad- 
ward  to  the  north  of  the  jetty;  near  the  jetty  alNuit  150  feet.    At  the  heady 
have  niove<l  south  about  200  feet.     »South  of  the  jetty  the  high  water  haa  ad' 
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nlng  part  it  hns 

...    ,  la  advanced  for  the  whole  Inn^th 

itio  Ejeacli  ■iirveyud.  There  ia  Ut'K  Hhonn  but  little  cbange  Bouth  of  the  Jetty. 
>  <li:iii);e  to  tliD  iiuTtli  ia  noteworthy,  eapecially  as  for  the  past  two  yoars  the 
ahiii)r  awaj  of  the  head  of  thia  island  haa  appeared  to  be  checkeil.  TLia  luny 
■n  been  iloiio  liy  the  storm  of  Angnat,  1893. 

loHHt  Vhanant  Sfkote.—'Ha  work  was  done.  The  Jetties  hnllt  in  1FIS4  are  in  fair 
nlitii)ii.  Tb«  breakwater  built  in  1892  was  partially  destroyed  by  the  galoof 
Kitst,  I81):l.     About  one-half  of  it  remains  in  good  shape. 

I  teria.— 'I'hc  wrei-k  of  the  Kate  r.  Aitken  was  not  entirely  removed,  bnt  was  rut 
VII  HO  as  l<)  be  no  ionjcer  dangerous  to  navigation.  Her  position  being  ao  near  the 
t;r  kLouI,  no  Tdwole  go  near  the  wreck  at  pri^sent.  On  October  10,  1893,  the  tug 
Jf.  Mortf.  was  wrecked  by  Btrikiug  the  outer  bar  while  attempting  to  enter  the 
iiipkin  Hill  Chiiuiiel.  She  wan  upeu  by  the  cap  tain  of  the  dredge  Charleiton  flying 
i;nal  of  (liMtri-Hs,  and  was  towed  by  him  to  a  point  inside  of  the  Jetties  where  she 
k.  She  liea  about  one  mile  aoiitheaBt  of  Fort  Snmter.  Her  masts  are  atill  sUnd- 
iiud  show  above  water.  Whan  these  fall,  as  they  probably  will  before  next 
Iter,  this  wreek  may  boeonie  a  dangerona  obatruetion  to  navigation, 
^'nijifojrii. — The  Hkine  force  as  was  reported  laat  year  has  been  employed  dnring 
s  year.  Mr.  De  Sausaure  having  been  relieved  from  weighing  at  Culnmbia  by  the 
t  tliiit  the  i-oiitroetora  stopped  getting  stone  from  that  point  in  December,  1K93, 
H  liriiiight  to  C'harleaton,  where  he  lias  aaaiated  on  aarveya  and  in  the  olliee.  It  ia 
h  regret  Ihiit  I  am  obliged  to  note  the  dsathpf  Cot.  ¥.  L.  Ctiilda,  inspector  of  dredg- 
,  wliicli  occurred  June  10,1894.  Col.  Childa  has  from  time  to  time  been  connected 
li  the  jetties  since  the  initiation  of  the  work,  and  has  inspected  all  of  the  dredg- 
'  that  liiia  been  done.  He  was  B  conacientiona,  faithful,  and  intereaied  iugpeetor, 
1  hiid  the  renpei't  of  hia  aaaociatea.  Mr.  J.  B.  De  Sauaaure  is  now  inspecting  the 
■luiiis.  All  of  the  gentlemen  associated  with  me  have  done  excellent  and  com- 
Lidiibli-  service  during  the  year. 

Vt-ry  ruspectfuUy,  your  obedient  servant, 

Jambh  p.  Ali.rn, 
Attiilanl  £»gititrr. 
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Export  trade  of  Charleston  from  January  1,  1893,  to  December  SI,  1893. 


Articli'S. 


i<l  cotton bales 

ilaiul  cotton bai 


.cas 


fa. 
8. 


barrels. 

■ntine casks. 

•hate  rock 

izL'TB sacks. 

•er foet . 

D  goofls bales . 

u-see(l  meal  and  cake 


u casks. 

ablcis  and  fruits crates. 

Uerries quarts. 

IS carloads. 

llaneoiis 


Total. 


Namber. 


385,101 
5,900 

as,  000 
125.000 

25,000 


8, 256, 180 

70, 000, 000 

70,000 


14,000 

384.687 

550,000 

1,200 


Tons. 


2, 396,  700 


Value. 


98.000 

$14,404,040 

1,000 

601,  .500 

17,000 

1,500,000 

28.000 

250,000 

4,000 

275, 000 

350.000 

1, 750, 000 

324,600 

4,884.250 

1.400.000 

850.000 

18.000 

4,000.000 

8,000 

65.000 

12.000 

125,000 

17,500 

8,000.000 

600 

55.000 

48,000 

200.000 

75,000 

140.000 

81. 990, 790 


Import  trade  of  CharlentoH  from  January  1,  1893,  to  December  3L  1893, 


Articles. 


and  menl. 
8C8 


iliiod  cotton  baggiuj;. . 
1  bagging  and  burlaps 

»utt« 

euui  and  other  oils 


-barrels. 
.buHhels 
. . .  bales . 
,  bushels . 
.barrels. 

do. . . 

do. ., 

.  ..sackrt. 
...yards. 

do. .. 

...biUes. 
-barrels. 


CO 


,  Htntioncrv,  etc. . . 
ries  and  dry  goods 


.  number, 
.pounds. 


laro 

and  shoes 

I'ry 

and  medicines , 

uranit4',  rubble,  marble,  brownstone 

:ig  and  paving  stone 


iir.  briniMtono 

o  soda,  manure,  salt 
te  of  potoMh 


s 

cement,  and  brick 

"ftctares 

zers 


Fotrtl 


Xuniber. 


225.000 

1, 150, 000 

62.000 

260.000 

175,000 

120,000 

9,000 

40,000 

25,000 

5.000.000 

23.798 

11,500 


10, 000. 000> 
1,500,0005 


Tons. 


21,000 

20,000 

27,500 

5,500 

6.000 

4.000 

16,500 

1,300 

4,000 

50 

9.000 

5.000 

1,800 

40.000 

2,000 

1.800 

120,000 

70,000 

12, 000 

8,000 

3,000 

209,000) 

4.000$ 

8,000 

9,000 

1,500 

1,600 

14,192 

15,000 

50.000 

1,500 

692,251 


Value. 


13, 250, 000 

1,000,000 

550.000 

125.000 

130.000 

350.000 

1, 400, 000 

180,000 

24.000 

8,000 

400,000 

200,000 

125.000 

240,000 

750,000 

878, 500 

20.000.000 

2,000.00(V 

1,000.000 

350.000 

870.000 

495,500 

60,-000 
225,000 
45,000 
60,000 
41,000 
35,000 
12,500,000 
12,000 

46,804,000 


THE    CARS   TO   THE    SHIPS. 


1887  Chnrloston  city  council  granted  a  charter  to  the  East  Shore  Terminal  Com- 
NN  ith  power  to  own  and  operate  cotton  presses,  storage  warehouses,  wharves, 
railway  along  the  city's  eastern  or  Cooper  Riverfront.  The  result  has  dem- 
;it«'d  th«*  wisdom  of  the  grant.  To-day  the  East  Shore  Terminal  Company  not 
)wn8  and  operates  the  Union  .and  Commercial  Cotton  Compresses,  whose  dailv 
ity  i.s  'S.:i5i)  bales,  but  30  storage  warehouses,  14  wharves,  and  a  double-track 
ay  along  the  entire  water  front  from  Columbus  street  to  Southern  Wharf. 
s  railway  not  only  connects  with  all  railway  lines  coming  to  Charleston,  but  it 
aeks  to  many  industries  located  along  its  une  and  to  the  extreme  end  of  sev- 
f  its  wharves,  which  permits  the  loading  and  unloading  of  cars  within  the 
diate  reach  of  the  ship^s  tackle.    This  is  a  facility  that  very  few  ports  enjoy 
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and  one  that  is  becoming  highly  appreitiated  by  shippers.  To  these  facilities  is 
largely  dae  the  fact  that  the  past  year  Charleston  has  handled  109,612  more  bales  of 
cotton  than  last  year ;  also  that  its  foreign  exports  for  eight  months  ending  Febmsrj 
1,  1894,  were  $28,439.49  greater  than  for  the  same  period  in  1893. 

THE   WEST   SHORE   TERMINAL. 

Since  the  last  report  considerable  extension  has  been  made  to  this  valuable 
pro])erty.  Spacious  slieds  and  overhead  railroads  for  the  handling  of  freights  hare 
been  built  as  well  as  broad  and  spacious  slips  for  the  handling  of  vegetables  going 
to  the  Northeru  markets,  the  slips  ])ermittiug  the  free  use  of  all  kinds  of  boats  used 
iu  this  growiu«;  traftio.  During  the  ])ast  year  a  large  quantity  of  oak  aud  pine 
railroad  ties  y)a8se(l  over  this  water  front ;  the  principal  conmiodity,  however,  handled 
hero  was  acid  phosphate  and  phosphate  rock  going  to  interior  points  in  the  South 
and  West.  The  volume  of  brimstone,  salt,  and  pyrites  was  not  as  large  as  for  the 
])revious  year,  but  the  volume  of  lumber  for  1893  aud  1894  was  greater  than  for  1892 
aiid  1893. 

£.  Willis. 


M  zz. 
IMPROVEMENT  OF  ASHLEY  KIVER,  SOUTH  CAROLINA. 

REFERENCE   TO   PAST  REPORTS. 

For  preliminary  examination,  see  Appendix  S  8,  Annual  Report  for 
1873. 

ORIGINAL  CONDITION. 

The  river  was  obstructed  by  two  shoals,  with  not  over  9  feet  of  water 
on  them. 

PLAN  OF  IMPROVE>IENT. 

A  depth  of  from  10  to  11  feet  was  to  be  secured  by  dredt»:iii<^. 

WORK   PRIOR   TO  JUNE  30,  1893. 

Twenty-six  thousand  one  hundred  and  twenty-live  cubic  yards  of 
material  had  been  removed,  and  the  desired  depth  had  been  obtained 
and  maintained.  Dividing  the  total  expenditures  for  all  purposes  to 
June  30,  1893,  by  the  above  number  of  cubic  yards  dredged  shows  the 
cost  to  have  been  21  cents  per  cubic  yard.  All  dredging  was  done  by 
contract. 

WORK   OF    PAST   YEAR. 

No  work  was  done  on  account  of  lack  of  funds.  The  balance  on  hand 
July  1,  1894,  is  $1.77. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river 
during  the  year.  The  improved  reaches  are  in  satisfactory  condition. 
Attention  is  again  called  to  the  fact  that  the  phosphate  mining  com- 
panies are  still  in  some  instances  washing  their  sand  into  the  rivoTi 
and  are  greatly  injuring  the  channel  thereby. 
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Appended  to  this  report  is  a  statement  prepared  by  Mr.  E.  Willis,  of 
Charleston,  giving  the  required  freight  statistics.  During  the  year  the 
ireight  passing  over  this  stream  has  aggregated  525,000  tons. 

The  river  is  tributary  to  the  coUection  district  of  Charleston,  S.  C.     Charleston  is 
€iB  }>ort  of  entry.     Amount  of  duties  collected  in  the  calendar  year  of  1893,  $16,689.75. 

For  this  improvement  the  following  appropriations  have  been  made: 

^y  act  of  Congress  approved — 

June  14,  1880 $1,000.00 

March  3,  1881 1,500.00 

July  5,  1884 2,000.00 

Augusts,  1886 : 1,000.00 

Total -  5,500.00 

rectal  expenditures  to  June  30,  1894 5, 498. 23 

Money  statement. 

f^Tily  1,  1893,  balance  unexpended $2.81 

'"une  30,  1894,  amount  expended  during  fiscal  year 1. 04 

r-ttly  1 ,  1894,  balance  unexpended 1. 77 


COMMERCIAL  STATISTICS. 


LETTER  OF  MR.  E.  WILLIS. 


ThisHtreain  is  by  far  the  most  active  and  important  one  in  the  Slate.  Though  short, 
fend  iu  many  places  shallow,  it  is  a  home  of  industry  for  about  nine  months  during 
■Oie  year.  It  is  the  busiest  scene  in  the  low  country,  for  it  has  on  its  banks  the  Wap- 
Mills,  Chisolm  Mill,  West  Point  MUl,  Halsey's  (Toale  MiU),  Ueveraux,  Stein- 
eyer,  Atlantic,  Wando,  Stono,  Ashley,  Ashepoo,  Chicora,  Royal,  Imperial,  Bouker, 
d  Rose  Mines,  Charleston  Mining  and  Manufacturing  Company's  Work,  Magnolia 
iiiiies  of  C.  C.  Pinckuey,  Drayton  Mines,  Gregg  Mines,  Palmetto  Mines,  Arch<lale 
Wines.  The  falling  otf  in  value  thus  from  last  year  is  mainly  attributable  to  falling 
feff  in  use  of  sulphur  and  kainit. 


Commercial  statisticSf  Ashley  River,  South  Carolina. 


Phosphate  rock. 


Tons. 


Valiu 


L888 !  $1,045,000 


IJ90 
L»l 
L802 


250.  000 
3«H),  000 
310.000 


1,200,000 

i.fioo,  000 

2. 100.  000 
1,600.000 


Sulphur,  kainit,      !  Timber,  lumber, 
blood,  potaah,  cotton-     shioKles,  cross- 
seed  meal,  pyrites      ties,  ooop  poles, 
taukage,  etc.         I  etc. 


Tons. 


50,227 
125.000 


Value.        Tons.  !    Value. 


$750. 000 

800.000 

900,000 

1,018,000 

1.250,000 


10.000 
12,500 
20,000 


$30,000 
35,000 
40,000 
50,000 

125,000 


MlscellaBeous. 


Value. 


$25,000 
30,000 
40,000 
30,000 
50,000 


Total 
value. 


$1,850,000 
2,005.000 

I  2.580,000 
3,190,000 
3,025,000 


January  1,  1S93  to  December  ,'il,  189,1. 


Articles. 


t^hoaphate  rock , 

^Iphiir.  kainit,  blood,  potash,  cotton-need  meal,  pyrites 

^imbor.  lumber,  shingles,  and  croes-ties,  poles,  etc feet 

llisrt*llau(*uus 


r»»tai 


10,000 


Value. 


$1,475,000 
475,000 

22s.oeo 

90,000 
2.266,000 
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M    12. 

IMPROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  original  project,  see  p.  1073,  Annual  Eeport  for  1881.  For  modi- 
fied project,  see  p.  1196,  Annual  Eeport  for  1889. 

ORIGINAL    CONDITION. 

Wappoo  Gut  was  a  narrow,  crooked,  tidal  stream,  with  but  little 
depth,  connecting  Ashley  and  Stono  rivers. 

PLAN   OF    IMPROVEMENT. 

The  project  provides  for  securing  a  sufficiently  straight  and  coirtinn- 
ous  channel  60  feet  wide  between  low-water  lines  and  6  feet  deep  at 
low  water  from  Ashley  to  Stono  rivers.  The  bulk  of  the  work  is 
dredging.  To  maintain  the  channel,  two  training  walls  at  Stono 
entrance  and  three  closing  dams  are  to  be  made  and  some  bank  pro- 
tection done.    The  estimated  cost  is  $88,000. 

WORK   PillOR   TO   JUNE   30,   1893. 

One  hundred  and  eighty-three  thousand  seven  hundred  and  ninety- 
two  cubic  yards  of  dredging  had  been  done.  A  number  of  snags, 
stumps,  and  overhanging  trees  had  been  removed,  and  a  bulkhead  had 
been  built  across  the  mouth  of  Pompey  Cut.  A  brush  and  stone  dam 
220  feet  long  had  been  built  to  close  the  old  route  just  east  of  Elliott 
Cut  at  a  cost  of  $3,200.  The  south  side  of  Elliott  ("ut  had  been  revetted 
with  stone  for  a  length  of  1,300  feet,  and  the  north  side  for  a  length  of 
1,260  feet,  at  a  cost  of  $(),100,  or  $2.38  per  running  foot.  Dividing  the 
balance  of  the  total  expenditures  for  all  purposes  to  June  30,  1893,  by 
the  above  number  of  cubic  yards  excavated,  shows  that  the  average 
cost  per  cubic  yard  for  dredging  has  been  22  cents.  All  work  has 
been  done  by  contract. 

WORK   OF   PAST   YEAR. 

No  work  has  been  done  as  no  shoals  had  formed,  and  the  balance  on 
hand  was  too  small  to  extend  the  stonework  on  the  banks  of  Elliott 
Cut  economically. 

REMARKS. 

iTwo  new  transportation  lines  have  been  established  through  this  cat 
during  the  year.  During  the  year  the  freight  passing  over  this  stream 
has  aggregated  242,000  tons.  Attention  is  invited  to  the  appended 
rei)ort  of  my  assistant  engineer,  Mr.  James  P.  Allen,  which  shows  that 
this  work  has  been  very  successful.  No  shoaling  of  importance  has 
occnrred  since  dredging  was  discontinued,  and  the  new  cutoff  east  of 
Elliott  Cut  has  removed  the  tendency, formerly  existing,  to  fill  up  at  the 
mouth  of  Pompey  Cut,  which  was  the  cause  of  mmili  trouble  to  navi- 
gation and  of  much  expense  to  the  Government  for  redredging.  The 
revetment  of  the  bluffs  in  Elliott  Cut  appears  to  have  ended  the  trouble 
from  shoaling  in  that  reach. 

The  balance  of  $2,715.72  on  hand  July  1,  1894,  will  be  held  to  main- 
tain the  i)re8ent  channel  by  dredging  at  any  point  that  may  become 
shoal,  unless  further  funds  are  provided  during  the  year.     In  that 
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case  it  will  be  combined  with  the  new  appropriation  and  put  into  stone- 
'work  on  the  banks  of  Elliott  Cut  and  on  a  breakwater  at  the  Stono 
-   moutb. 

This  work  is  in  the  collection  district  of  Charleston,  S.  C,  which  is  the  port  of 
entry.   Amount  of  duties  collected  in  the  calendar  year  of  1893,  $16,6B9.75. 

J       The  following  appropriations  have  been  made  for  this  improvement: 

By  act  of  Congress — 

Approved  March  3, 1881 $10,  COO.  00 

Passed  August  2, 1882 10,000.00 

Approved  July  5,  1884 3,000.00 

Approved  August  5,  1886 5,000.00 

?            Of  August  11,  1888 6,000.00 

Approved  September  19, 1890 10,000.00 

Approved  July  13,1892 10,000.00 

Total 53,000.00 

Total  expenditures  to  June  30,  1894 50,284.28 

Money  statement, 

July  1, 1893,  balance  unexpended $2, 715. 72 

July  1, 1894,  balance  unexpended 2,  715. 72 

AnioTint  (estimated)  required  for  completion  of  existing  project 35,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1896    35, 000. 00 
Submitted  in  comnliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


report  of  mr.  james  p.  allen,  assistant  engineer. 

United  States  Engineer  Office, 

Charleston,  S.  ('.,  June  SO y  1894, 

Captain:  I  have  the  honor  to  snbmit  the  following  annual  report  for  Wappoo  Cut, 
8outh  Carolina: 

No  work  was  done  in  continuance  of  this  improvement  during  the  past  fiscal  year. 

A  careful  survey  was  made  in  April,  1894,  covering  the  whole  improved  portion, 
ex('e])t  the  Ashley  mouth. 

i'hiH  survey  shows  that  no  dredging  is  immediately  needed.  The  6-foot  curve 
goes  through,  with  the  exception  of  about  800  feet  near  Stono  River,  where  there  is 
a  dri)th  less  than  6  feet  at  low  water.  The  money  which  was  reserved  for  dredging 
in  Htill  held,  and  can  go  toward  bank  protection  or  other  work  when  more  funds  are 
available. 

The  dam  and  bank  protection  are  in  good  condition. 

The  former  is  not  so  high  as  when  first  built,  either  on  account  of  settlement  or 
because  of  stones  h.ivin^  been  rolled  off  of  the  top.  The  western  end  of  the  bank  pro- 
tection on  the  north  side  consisted  of  a  longitudinal  stone  pile  at  the  foot  of  the 
blurt'  bank.  This  is  somewhat  scattered,  but  has  served  its  jiurpose  well,  and  is 
still  in  good  condition.  The  end  to  be  gained  in  the  bank  protection  used  for  this 
"work  set'ms  to  be  the  securing  of  the  foot  of  the  bluff.  If  this  is  don^i  successfully, 
the  beach  between  high  and  low  water  will  wash  away  very  slowly  and  but  little 
material  will  be  supplied  to  form  shoals.  This  work  has  had  an  unusually  severe 
test  ill  the  hurricanes  which  occurred  in  August  and  October,  1893.  The  first  of 
these  wUvS  ]>robably  the  most  severe  that  has  visited  this  section  in  a  century.  The 
tide  was  the  highest  of  which  we  have  authentic  record.  The  fact  that  the  dams 
aii<l  shore  ]>rote('tions  have  shown  so  little  deterioration  under  the  strain  speaks  well 
for  their  i»ermaneuce. 

Tl»f  survey  shows  that  the  bend  in  the  old  route  which  was  closed  by  the  dam 
built  in  1^93  is  rapidly  filling  up.  The  shoal  shown  by  the  last  survey  just  west  of 
Jklarsh  Cut  of  1891  has  disappeared.  There  has  been  heretofore  a  tendency  to  shoal 
rapidly  just  west  of  the  Marsh  Cut  of  1883,  but  this  survey  shows  a  good  6-foot  chan- 
nel at  that  point.  The  marsh  is  growing  gradually  across  both  Pompey  Cut  and  the 
old  bed  of  Wappoo  Creek,  just  west  of  Marsh  Cut  of  1883,  so  that  it  seems  likely  that 
these  will  disappear  in  time  as  side  branches,  and  with  their  disappearance  rapid 
shoaling  willdoubtlessceaseat  these  two  points.  A  good  channel  exists  at  the  Stono 
mouth.  There  appears  to  be  some  encroachment  of  sand  from  the  north,  but  it  has 
scoured  out  to  the  south,  so  that  while  the  channel  generally  maintains  its  width,  it 


1118      REPORT   OF   THE   CHIEF   OF   ENGmEERS,  U.  8    ARBfY. 


is  not  Ro  Rtraight  as  it  was  when  clre<lged,  but  onrres  slightly,  with  the  conToi 
toward  the  south.  The  improvement  seems  to  be  eminently  saccoBsfdl,  bo  iara 
has  been  oarrit^d. 

Tli({  break  in  the  6-foot  curve,  already  allnde<l  to,  occurs  at  a  point  in  ElliottO 
where  the  banks  have  not  yet  been  protected,  and  is  probably  accounted  for  bytii 
fact.  It  is  likely  that  upon  the  completion  of  the  bank-protection  uo  moresM 
log  will  occur  liero.  The  building  of  the  jetty,  proposed  iu  the  project,  at  the  8w 
mouth  will  check  the  tendency  of  material  to  work  into  the  cnt  Aroiu  the  nortkoi 
it  will  be  eaHicr  to  keep  a  straight  chanuel  at  the  Stouo  entrance. 

Two  new  tranuportatiou  lines  have  been  established  daring  the  year,  one  of  tki 
being  only  tcni]H>rary  for  the  season  of  early  vegetables.    There  are  now,  inclnJof 
the  above,  5  steamers  and  2  tugs  making  regular  trips  through  \Vapi>oo  Cut. 
Very  respectfully,  your  obedieut  servaut, 

Jamea  p.  Allkx, 
AMistant  Emjintrr. 
Cai»t.  FREi>Eur(^  V.  Abbot, 

Corjut  of  EngineerHj  r.  S.  A. 


LKTTER  OF  MR.  E.  WILLIS. 


-  \Va))poo  Cut,  South  Carolina,  connecting  Stono  River  with  the  city,  and  gin^ 
John's,  James,  Kiawah,  Cole,  Folly,  and  Edisto  islands  a  safe  passage,  for  then* 
no  longer  any  dreaded  mud  tlats  to  encounter  either  day  or  night  in  na%'igatioD,iL 
there  is  a  fair  business  passing  this  way. 

Commercial  siaUstieSy    Wappoo  Cut,  South  Carolina. 


1888. 


1889. 


Artiflt'H. 


I 


Qiiaittity.  '     Valne.       Quantity.    I     Tdw 


PhoHphato  rook tonn. - 

Sea-itiluud  cotton haus.. 

Kire Imshols . . 

"N'<'irotaUk'H cratej*.. 

Fertili/.er» tonH. 

LiimlxT feet.. 

Sliingli'H,  cro»ti>tk-H,  uuil  other  artii-Iut} 


60.000 

n,ooo 

IftO.OOO 

120,000 

2,000 

20,000,000 


$300,000 

:^,ooo 

150,000 

240.000 

30.000 

160.000 


Total 


1,240,000 


70,000  ! 

10.000  j 

250,000  > 

80,000  : 

2.500  , 

22,600,000  ' 


SCI 

A* 

ml 
ft* 


i.Bn.ii 


ArtirlcH. 


180L 


Qitautity.        Value. 


Phonphato  rock tons . . 

Sea  iHlaiid  cotton bucH..j 

Ki<T l)ll8hl-lH  . . ' 

Vep"tal»lcfl cratCH.-l 

Fertili/.tTH tons..! 

Luu)lH>r fH«t..' 

Shingles,  cros»-tiea.  ami  other  articled 


7;').  000 

12. 0()0 

240.000 

9(),000  ; 

1.400  ! 

25,(MK).0<M) 


1801. 


Quantity. 


$525,000 
800,000 
250.000 
160,000 

21.000 
200,000 

20,000 


65.000 

10.000 

400,000 

95,000 

6,000 

30,000.060 

50,000 


Tall 


stai 

r.i 


Total 1,076,000 


I 


i.ir.1 


Commercial  statiniic8  from  Januanj  1  to  December  Sly  1S93. 


Articles. 


Pho^phatn  rock 

Sea-inland  cotton ba/'s. . 

Kioe buftliHrt . , 

Vegotablea cnttea. 

Fertilizers , 

Lumber fe«»t. 

Shingles  and  other  articles 


Total 


Nuuibcr. 


6.000  i 
360.000  I 
121),  000 


35, 000,  000  ! 


Ton«. 


242,000 


78,500 

4SI.* 

mL< 

SR' 

4.800 

71. 

60,000 

» 

l,885i 


E.   WiLLU 


:■!! 


II I : 


I 


;lh 


?! 
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M  13, 

IMPROVEMENT  OF  EDISTO  KIVER,  SOITH  CAROLINA. 
REFERENCE   TO   PAST   REPORTS. 

Vor  i>reliii)inary  examination  see  p.  1140,  Annual  Report  for  1881. 
WT  nioditied  project  see  p.  1168,  Annual  Report  for  1889. 

ORIGINAL   CONDITION. 

^he  river  was  choked  with  snags  and  had  many  half-formed  natural 
toff's. 

PLAN   OF    IMPROVEMENT. 

!3rbe  project  provides  for  snagging,  etc.,  to  give  easy  navigation  for 
Wtts  and  ilatboats  from  Guignards  Landing  to  the  mouth  of  the  river, 
distance  of  about  200  miles,  at  an  estimated  cost  of  $33,385. 

WORK    PRIOR   TO   JUNE   30,   1893. 

rrUe  river  had  been  snagged  between  points.  200  miles  (Guignards 
ending)  and  no  miles  above  the  mouth,  45,408  logs,  snags,  and  over- 
wigiug  trees,  etc.,  having  been  removed  from  the  channel  and  banks, 
ninerous  outlets  into  the  swamps  had  been  closed,  and  one  large  nat- 
■nil  cut  oft*  had  been  opened  and  made  the  main  channel  of  the  river. 

The  river  and  harbor  act  of  September  19,  1890,  in  providing  for  this 
^provement,  contains  a  requirement  that  the  money  appropriated 
fcould  be  spent  in  equal  portions  in  the  North  and  8outh  forks.  In 
fec*<M  (lance  therewith  work  under  this  appropriation  was  commenced 
^ar  Orangeburg,  on  the  North  Fork,  and  at  New  Bridge,  on  the  South 
Drk,  and  no  work  was  done  on  the  main  river  below  the  "forks." 
he  original  ])rqject  did  not  ])rovide  for  any  work  on  the  North  Fork 

the  Edisto  River,  and,  therefore,  the  $2,500  provided  for  such  work 
ionld  not  be  charged  against  the  original  estimated  cost  of  this 
jjHovement. 

The  Nortli  Fork  was  roughly  cleared  for  raft  navigation  for  width 
"00  feet  and  depth  of  18  inches  at  low  wat^r  between  Orangeburg 
•idge  and  the  '*  forks."  Dividing  the  total  expenditures  to  June  30, 
fcP3,  for  all  i>urposes  by  the  above  number  of  obstioictions  removed 
.ows  the  average  cost  to  have  been  72  cents  for  each  obstruction. 

WORK    OF   PAST   YEAR. 

No  work  was  done,  as  the  funds  in  hand  wereinsuflicient. 

REMARKS. 

The  luirricanes  in  August  and  October,  1893,  have  caused  some 
istructions  to  fall  into  the  river,  and  $2,500  could  now  be  expended 
advantage  in  removing  them.  This  would  not  cause  the  appropria- 
ons  to  really  exceed  the  original  estimate  for  Edisto  Hi ver,  as  this 
nount  was  diverted  from  the  main  stream  to  a  tributary  by  the  act  of 
Bl>tember  19,  1890,  as  above  stated. 

No  new  lines  of  transportation  have  been  established  on  this  river 
iring  the  year.  The  balance  of  $374.70  on  hand  July  1,  1894,  will  be 
ild  in  hand  for  maintenance. 
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During  the  year  the  freight  passing  over  this 'stream  has 
gated  120,870  tons. 

This  rivor  is  tributary  to  the  collection  district  of  Charleaton  S.  C. 
oil  the  north  and  Beaufort  on  the  south  are  the  nearest  porta  of  entiy. 
on  iniyiorts  collected  in  the  calendar  year  1893  at  the  cnstoiii-hoiiBe  at  ^ 

$16,689.75;  at  Beaufort,  $9. 

For  this  improvement  the  following  api)ropriation8  have  bceai 

By  act  of  Congress — 

Passed  August  2,  1882 Kl 

Approved  July  5,  1884 U 

Approved  Augusts,  1886 U 

Of  August  11,  1888 M 

Approved  September  19,  1890 M 

Approved  July  13, 1892 '' 

Total W 

Total  expenditures,  including  June  30,  1894 Al 

For  table  of  commercial  statistics  fiirnished  by  the  colU 
Charleston,  S.  0.,  see  this  year's  annual  report  for  Charleston 
For  table  of  commercial  statistics  furnished  by  the  collector  of " 
S.  C,  see  this  year's  annual  report  for  Salkehatchie  Biver. 

Money  st^itement. 

July  1,  1893,  balance  unexpended 

June  30,  1894,  amount  expended  during  liscalyear 

July  1, 1894,  balance  unexpended 

July  1,  1894,  outstanding  liabilities 

July  1, 1891,  balance  available 

f  Amount  (estimated)  required  for  completion  of  existing  project %^ 

!  Amount  that  can  be  prolitablyexpendedin'liscal  year  ending  June  80,1896    %\ 
I  Submitted  in  compliance  with  requirement-s  of  sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 


LKTTKIt  OF   MR.  J.  D.  ACKKRMAX. 


COTTAGEVILLE,  S.  C,  Ma^  SO,U 

Dear  Sir:  I  be<j:  herewith  to  send  you  a  report  of  the  commerce  passing ovi 
Edibto  Kiver  during  the  year  from  June  1,  1893,  to  May  30,  1894. 


Arti«-1('H. 


18«7. 
(^iijintily.        Taluo. 


SawfHl  lumbor  ..feet,  1?.  M..  ^0. 0(H>.  (X)o 

JIe\%  II  tiiiibor fo«'t . .    l.'),  OUO.  (i('0 

Jioiiiid  timbcr..liin'tir  f«'i"t..      J,  r»tiii,oo() 

Crt)«8-tic8 IV'i't..,  :w, «HH) 

Kirt' 1»uh1u-1h..I        121.9X2 

Naval  Htores liarrrlrt..' 

^vo^M^ ' 


!}i240,  WO.  00 

,     9<),  000.  00 

75. 000.  00 

'     x  r)Oo.  00 

140,070.40 


1888. 
Qiinutity.       Value. 


32, 000,  000  '^250, 000. 00 

15,  (KX),  000  I    90, 000. 00 

2,000,000  I  100.000.00 

00,000  I      4,800.00 

i:{0,  114  ,  156,130.68 


PllOSpluil^' tollM.  .1 

Mis(>i>llaiK'uu8.  c<)nl  wood,  , 
etc .'...      10,  0(KJ.  00 


8,  (MK).  00 


UBi. 


Quantity. 


32,600, 
18,000, 

1.500. 

2,000. 
128. 


000 
000 
000 
000 

340 


Total I riOH,478.40    , 


014,030.68 


12 

1! 

II 


71 
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L  STATISTICS — Cootioned. 


1»M. 

1801. 

IBM. 

e. 

Quuitit!-. 

V.1UB. 

QumUIj. 

Vila: 

QoMUty. 

T>lm>.     : 

ed  lumber. .feet,  A.M.. 
rntlraber.... feel.. 

''is 

MM 

lO?:  000.00 
75,000.00 

1M,6M:m 

».  000, 000 

li. 000. 000 
1.  MO,  000 

''S;S 

8,200 

t20«.000.00 

72.000.00 

180,000!  00 

li«,S12.00 

12*;  moo 

S£,MO,000 

itoooiooo 

1,200,000 

1,200,000 
'eoo 

1J 

«0 
08 
IK 

000.00 
000.00 

■«l.toi« larrel... 

200.00 

25,000 

2i,000 

8,000.00 

m,lK.20 

BBO.712.00 

Jtkle.. 

!».. 

Knmlwr. 

Ton,. 

Value. 

edlomber 

■::r-:::-::::!T^^Z" 

675.000 
1.000.000 

an 

000 
000 

200 

ooo 

•210,000.0* 

II 

s.'oo' 

V^ru;^i,T\\\\\:::::::::::: 

00 

"■SSS 

■•i»i»™ 

IxrreU.- 

01 

120.670 

espectfnily,  yonr  obeilient  st 


er  iluriag  the  pi«a«iit 
J.  D.  ACKERMAN. 


M  14. 

IMPROVEUEKT  OF  SALKEHATCHIE  RIVEE,  SOUTH  CAEOLMA. 

UBFERENCE   TO   PAST   REPORTS. 

For  ]irc'li miliary  exaitiiuation  see  p.  1144,  Annual  Report  for  1881. 

ORIGINAL   C0»D1T10N. 

riiir  river  waa  t^boked  with  logs  and  snags,  and  iu  some  places  was 
ided  into  small  Iiranebes  by  nninerous  low-lying  islands. 

PLAN    OP   IMPROVEMENT. 

riu-  priiject  provides  for  clearinf;  the  channel  for  rafts  and  flatboata 
III  a  point  .■)  miles  above  Toby  Blnff  to  Hickory  Hill,  46  miles  above 
i  river  nioath,  a  total  length  of  77  miles,  at  au  estimated  cost  of 
S.IKHI. 

WORK   PRIOR    TO   JUNE   30,    1893. 

The  river  had  been  snagf^ed  between  points  46  miles  and  123  miles 
)ve  the  month,  13,a>6  logs,  snags,  overhanging  trees,  etc.,  baving 
m  removed  from  the  chanDel  and  banks.    Over  181  oatletB  into  the 
Eso  94 71 
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swamp  were  closed ;  a  dam  wa^  built  to  remove  a  local  shoal ;  one  natu- 
ral cut-oit'  was  widened  and  made  the  main  channel  of  the  river,  and  one 
bad  ent-off  was  closed.  Dividing  the  total  expenditures  to  June  ^), 
1893,  by  the  above  number  of  obstructions  removed  shows  the  average 
cost  to  have  been  $1.08  for  each  obstruction  removed  and  (Mitlet  closed. 
The  latter  really  cost  more  and  the  snags  less,  but  the  reports  do  not 
afford  data  to  proportion  the  exi>ense8. 

WORK   OF  PAST  YEAR. 

The  hunicanes  of  August  and  October  threw  a  large  number  of  trees 
into  tlie  river.  Work  was  resumed,  and  the  new  obstructions  were 
removed  at  a  cost  of  alwut  $1.36  each.    The  river  is  now  in  good  order. 

RE3IARKS. 

No  new  trans])ortation  lines  have  been  established  on  the  river  dur- 
ing the  year.  With  the  balance  of  $2,021.15  on  hand  July  1,  1894,  tbe 
river  will  be  maintained  in  fair  rafting  order. 

The  appropiiation  of  September  19,  1890,  completed  the  estimated 
cost  for  this  improvement.  A  considerable  balance  is  held  in  hand  to 
maintain  the  river  in  a  navigable  condition  in  the  future.  During  the 
year  the  freights  passing  over  this  stream  have  aggregated  27,000  tons. 

This  river  is  tributary  to  tbe  coHection  diHtrict  of  Cbarleston,  S.  C.  Heaiifort  i» 
tbe  nearest  port  of  entry.  Duties  ou  iiii]>orts  collected  at  the  ciistom-hotiae  at  Beau- 
fort, S.  C,  iu  1893,  $i). 

For  this  ini]>rovenient  the  following  appropriati<ms  have  been  made: 

By  act  of  Con^reen — 

PassiMl  Aiiunst  2,  1882 $5,000.00 

ApprovedJnly  5,  1884 3,000.00 

Approved  Auguat  5,  1886 2,000.00 

Of  August  11,  1888 3. 000. 00 

Apjiroved  September  19,  18fK) 5,  000. 00 

Total 18.000.00 

Total  Pxponditnre8,  including  June  30,  181U 15,  378. 85 

Money  HtatemenU 

July  1,  1893,  balance  unexpouded $3, 758. 34 

June  30,  1894,  amount  expended  during  fiscal  year 1, 137.  W 

July  1,  1894,  balance  nnex])ended 2,  621. 15 

July  1,  1894,  outstanding  liabilities 12.00 

July  1,  1894,  balance  available 2,609.15 


REPORT  OF   MR.    JAMES   P.    ALLKX,    ASSISTANT  KN(iINKER. 

Charlkston,  S.  C,  June  SO,  1894, 

CAPTAi>f :  I  have  the  honor  to  submit  the  following  annual  report  for  Salkehatohi* 
River,  South  Carolina : 

It  had  not  been  intended  to  do  any  work  on  this  river  during  the  year,  but  the 
hurricanes  of  August  and  October,  1893,  did  so  much  injury  to  the  improved  portion, 
that  you  decided  to  expend  a  part  of  the  amount  in  hand  removing  obstniotions 
thrown  into  the  river  by  these  storms. 

Work  began  in  November,  1893,  and  continued  to  February  23,  1894.  Eighteen 
trees  and  2  cords  of  brush  were  cut  from  the  banks  and  495  logs,  22  stamps,  and 
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299  cords  of  smnll  snags  have  })een  removed  from  the  channel,  and  one  outlet  Htop- 
page  at  Dubois  Sand  Drag  was  repaired.  Work  extended  from  Marr  Landing, 
which  is  about  6  miles  above  Toby  Bluff  qnd  the  practical  upper  limit  of  the  improve- 
ment, to  2  miles  above  the  Charleston  and  Savannah  Railroad  brid^i^e.  Altout  62 
miles  of  river  were  worked  over,  from  61  miles  to  123  miles  above  the  mouth.  On 
the  upper  portion  a  channel  about  20  feet  wide  and  1  foot  deep  at  low  water  was 
secured.  On  the  lower  portion  the  effort  was  to  get  60  feet  wide  and  1^  feet  deep 
at  low  water.  Probably  not  over  one-twentieth  of  the  amount  expended  was  upon 
banks,  as  will  be  seen  by  the  relative  number  of  obstructions  removed.  It  was  the 
object  of  the  work  primarily  to  open  a  channel  by  the  removal  of  obstructions 
recently  fallen  in. 

Some  portions  were  very  badly  obstructed,  as  for  example,  immediately  above 
Niles  bridge  and  for  some  distance  below  Capers  Lake. 

The  obstructions  when  removed  were  ]>laced,  as  heretofore,  behind  sandy  points  or 
across  the  heads  of  sucks.  Some  of  the  smaller  branches  and  timbers  were  burned 
in  the  camp  tires. 

The  total  cost  of  the  work  was  $1.36  per  obstruction  removed.  This  is  not  exces- 
sive when  it  is  considered  that  the  work  was  mainly  in  the  channel. 

There  have  been  no  new  transportatiou  lines  established  on  the  river,  nor  new 
bridges  built  across  the  improved  portion  during  the  yesir.  The  county  bridge  at 
Toby  Bluff  is  in  bad  condition,  and  interferes  somewhat  with  raft  navigation  at  the 
h  igher  stages. 

The  work  was  under  the  supervision  of  Mr.  W.  D.  Niles,  who  has  been  as  usual 
attentive  and  faithful  in  the  discharge  of  his  duties. 
Very  res]>ectfully,  your  obedient  servant, 

.Tamrs  p.  Allen, 
AasiBtan  t  Engineer, 

Capt.  Frederic  V.  Abbot, 

Corps  of  Engineers  J  IL  S.  A. 


COMMERCIAL   STATISTICS. 


LETTER   OF   MR.   W.    D.    NILES. 


Beaufort,  S.  C,  May  34,  1894, 

Dear  Sir  :  In  compliance  with  your  request  I  submit  the  following  report  of  com- 
mercial statistics  of  the  Salkehatc-hie  Kiver,  South  Carolina,  for  1893.  The  data  for 
this  report  I  obtained  from  men  having  knowledge  of  the  business  on  the  river: 


1887. 


Articl«'8. 


!  Quantity. 


Lumber,  sawed feet,  B.  M . . 

Timber do 

CroMH- 1  ie« number . . 

Itici* buHboU . . 

Nm val  Ntores caHkn . . 

IIoMin barrelH. . 

Miscellaneous 


4, 4.50, 000 


Value. 


$32,050 


41.000 

200,000 

2, 125 

9,798 


Total 


13,120 

250,000 

38,875 

15,000 


1888. 


Quantity. 


3.000,000 

400,000 

40,000 

170,000 

2,000 

8.000 


Value. 


1889. 


$30,000 

2,000 

12,000 

200.000 

30,000 

16,000 

4,000 


342,045  i 300,000 


Quantity. 

3.500.000 

160.000 

17,000 

175.000 

2,000 

8.000 


Value. 


$31,500 

800 

4,590 

218. 7.50 

34,000 

12,  (KM) 

10,000 


1890. 


Articles. 


Quantity.       Value. 


Lnmber.  sawed feet,  B.  M . . 

Tiinb«'r do 

CrortH-ties numl>er . . 

Rice bushels. . 

Naval  stores casks.. 

KoHin barrels. 

Miscellaneous 


3.000,000       $27,000 


200, 000  .    250, 000 
450  8,100 


4.500 


6,750 
5.000 


311,640 

189 

1. 

Quantity.  1    Value. 

100,000 

3, 500.  000 

15,000 

175,000 

115 

1,125 


$900 

31,500 

4,500 

200,000 

2.300 

1,400 


Total i     296,860 


240,600 
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COMMBKCIAJ.  STATISTICS — Continued. 


1892. 


1893. 


ArticleH. 


Lnmber,  sawed feet,  B.  M. . 

Timber,  )iew«4l do 

KaUroad  cross-ties 

Lumber,  timber feet,  B.  M . . 

KxiilroMl  cross-ties nnmber. . 

Ifice bushels . . 

Rosin barrels . . 

Wood,  shingles,  etc 


Total 


Quantity. 


Ss.aoo, 


000 


225,000 
1,000 


Value.    '  Quantity. 


YaliM. 


$53,000 


135.000 
1,500 


7,900,000 
61,700 
35,000 


18,511 
21,  MO 


!,«« 


189,600  ' ;      m,fii 


The  cyclone  of  Augnst  27  nearly  ruined  the  rice  crop  of  that  part  of  the  nvfg 
called  Cfombahee. 

Respectfully,  yours, 

W.  D.  NiLBS. 

Capt.  F.  V.  Adbot, 

Corps  of  EngineerB,  U,  8.  J, 


Arrivals  and  clearances  of  vessels  and  commerce  at  Beaufort,  S.  C,  from  January  1,1888, 

to  December  31,  1893. 


ARRIVED. 


Year. 


Coastwise. 


1888 
1889 
1890 
1891 
1892 
1893 


No. 

Tons. 

103 

121,207 

98 

128,834 

43 

49, 173 

87 

40,145 

29 

34,979 

40 

51,967 

Foreign  ports. 


American  vessels. 


Foreign  vessels. 


Total. 


Crew. 

No. 
3 

Tons. 

Crew. 
26 

No. 
30 

2.630 

1,093 

2.728 

2 

1,461 

19 

58 

927 

7 

2,987 

75 

52 

786 

3 

1.567 

26 

22 

607 

1 

896 

9 

37 

854 

4 

3,101 

38 

36 

1 

Tons.  •  Crew.  No. 


21,785 
54,464 
48,656 
21,503 
43,526 
45,774 


422 
1,096 
972 
416 
771 
771 


136 

158 

102 

62 

67 

80 


Tons. 


144,065 
230,193 
100, 816 
63,215 
70,401 
100,842 


Crsw. 


3,  on 

8.SI 
1,174 

1,« 
1,W 


CLEARED. 


1888 
1889 
1800 
1891 
1892 
1893 


57 

57 

12 

7 

7 

6 


63,287 
73,744 
6.436 
3,921 
4,268 
6,313 


1,566 

1,872 

127 

75 

92 

110 

3 

1,465 

33 

78 
98 
88 
51 
59 
67 

85,523 
99,898 
94.28» 
56,300 
72,  702 
92.248 

1.561 
1,944 
1,828 
932 
1,264 
1,494 

138 

155 

101 

58 

66 

74 

1 

101 

14 

1 

296 

8 

150,275 

173, 642 

100.822 

60,221 

76,  970 

08,857 


S,81l 

^2 
1,017 

1,881 

1,02 


COMMERCE. 


Year. 


Value  of  ex- 
ports. 


1888 $850,393.00 


1889 
1890 
1891 
1892 
1893 


1, 083, 085.  00 

1,040,197.00 

627,851.00 

791,  554. 00 

2, 251, 685. 50 


Value  of  im- 
ports. 


«65,  645. 36 
24,266.00 
41, 005.  00 

137, 942.  54 
77,  761.  49 
19,  275. 31 


Duties  cot- 
lected. 


$17.01 

leaoo 


3t.80 

"ii 


Marion  M.  Hutson, 

Collector  of  CusUms, 


APPENDIX  M REPORT  OF  CAPTAIN  ABBOT.      1125 

M  15. 

IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  p.  1235,  Annual  Report  for  1890. 

ORIGINAL   CONDITION. 

There  was  a  thoroughly  good  7-foot  channel  between  the  town  of 
Beaufort  and  Coosaw  River,  except  at  a  point  called  Brickyard,  near 
5oosaw  mouth.  The  least  depth  here  was  about  4  feet  at  low  water, 
r^id  the  channel  when  deep  enough  was  too  narrow. 

PLAN   OF   IMPROVEMENT. 

It  is  proiwsed  to  deepen  and  widen  the  channel  by  dredging  suffi- 
ciently to  give  a  continuously  wide  7-foot  channel  at  low  water  all  the 
^ay  through.    The  estimated  cost  is  $40,000. 

WORK   PRIOR   TO   JUNE  30,   1893. 

Sixty-nine  thousand  nine  hundred  and  sixty-seven  yards  had  been 
dredged,  of  this  1,339  cubic  yards  was  rock.  Dividing  the  total  expend- 
itures for  all  purposes  to  June  30, 1893,  by  the  above  number  of  cubic 
yards  dredged,  shows  the  average  cost  to  have  been  36  cents  per  cubic 
yard.    All  work  was  done  by  contract. 

WORK   OF   PAST   TEAR. 

Lack  of  funds  has  prevented  work. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  during 
the  year. 

The  balance  of  $29.07  on  hand  July  1, 1894,  will  be  retained  until 
further  funds  are  provided  by  Congress. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
about  215,000  tons. 

This  river  is  in  the  collection  district  of  Beaufort,  S.  C.  Beaafort  is  the  port  of 
entry.     Amount  of  duties  collected  in  the  calendar  year  of  1893,  $9. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  September  19,1890 $12,500.00 

Approved  July  13,  1892 12,500.00 

Total 25,000.00 

Total  expenditures,  including  June  30,  1894 24,970.93 

For  table  of  commercial  statistics  furnished  by  the  collector  of  Beau- 
fort, S.  C,  see  this  year's  annual  report  for  Salkehatchie  River,  South 
Carolina. 
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Money  HtatemenU 


.Inly  1 ,  1893,  balance  unexpended 

Jniie  30,  1894,  amount  expeudeil  during  fiscal  yeas. 


July  1,  1894,  balance  unexpended  .. 
July  1,  1894,  outstanding  liabilities 


AC 
&I 


July  1,  1894,  balance  available. 


S&« 


{Amount  (estimated)  required  for  completion  of  existing  project 15,  OOOil 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  30,1896  15,  OOLI 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 


COMMEKCIAL  STATISTICS. 


Commerce  in  IS9I, 


Ai'ticli'S. 


LnmlK^r,  timber,  railroad  ties feet. 

Shiii^lt'8 , namber. 

Wo(mI cords. 

Coal tons . 

PhoHphatc,  rock do. . 

General  merchandlHe,  machinery,  hardware,  etc do. . 

Lint  cotton,  seed  cotton do. . 

Kongh  ric-e do.. 


Total 


1801. 


Qnantity. 


4.120,000 

100.  UOO 

600 

7,800 

178,000 

9,160 

1,000 

1,000 


Vatab 


mi* 


i.m9 


Afjj^re^ate  tons  of  freij^lit  traii«i)orted  through  Brickyard  Creek  during  theyil 
was  202,235  tons. 

Affyn-ffaie  tnnnmiejvaluey  and  vumher  of  iripn  of  resneh  passing  through  ihat  pvi'! 
lUaiifort  Jiivvr,  South  Carolina,  known  as  Brickyard  Creek  during  the  year  ifyt. 


lO. 


10 
'M 
20 

30 

3 
•) 

1 

1 


(MOHS 


PasMcnffor  hoatw 

Tii^Uoatii 

l>rcd»;<''*.  wush  boatH,  light<»rs. 

('oastwisc  vessels ." , 

St«*aiii  ]>lcasnri^  yacht 

Small  boats  from  2  to  .>U  tons. . 

Pilot  boats 

llcvcuMc  cutter 

liuoy  tender 

FihII  Comniission  boat 


T(.tal 


A  gl?w»jr«to  I  Aggregate 


tonnage. 


\ 


900 

1. 000 

0,000 

10,000 

250 

4(K) 

100 

1.100 


19.750 


TAloe. 


$40,000 
170,000 
280,000 
500,000 

203.000 
12,000 
10.000 

160,000 


1.875.000 


Five  thousand  iiassongers  i>as8od  over  tho  creek  during  the  year. 


•AggnflV 
nnabiff 
tripiL 


i 
I 
I 


lH 


APPENDIX  M REPORT  OP  CAPTAIN  ABBOT. 


1127 


STATEMENT  OF   MR.   W.   D.   NILKS. 


Sir  :  In  accordance  with  your  request,  I  submit  the  following  report  of  commercial 
•tatistics  for  the  year  1892  of  that  part  of  Beaufort  River,  South  Caroliua,  known  as 
Brickyard  Oreek.  The  data  for  this  report  I  obtained  from  the  written  and  verbal 
statements  of  the  business  men  of  the  river. 


Articled. 


loflphatc,  rock tons , 

G«ii€>rHl  merchandise,  machinery,  hardware,  etc do. . 

Xiiit  cotton,  see*!  cotton,  cotton  seed do. . 

Hoii^h  rice do.. 

Coal do.. 

Xun»l»cr,  timber,  railroad  ties feet  B.  M. 

BhingleK number 

Wood corda . 

Total tons . 


Quantity. 

Value. 

200.000 

$880,000 

10.000 

300,000 

11,000 

200.000 

1.000 

30,000 

10,000 

40.000 

5,120,000 

51,500 

100,000 

500 

1,000 

3,000 

250,000 

1,505,000 

Agyvt'tjiiie  ionnagt;  value,  and  number  of  tripn  of  vessels  passing  through  thai  part  of 
lieu u fort  River,  South  CaroUnay  known  as  Brickyard  Creek  during  the  year  189i. 


No. 


3 

18 

87 

20 

10 

30 

3 

2 

1 


Class. 


l'ft8M»^nger  boats 

Tiij^boats 

Dredges,  wash  boats,  lighters 

( '(last  wis*'  ves.sels 

Steiiiii  ])leasure  j'achts 

Small  boats  from  2  to  50  tons 

Pilot  boats 

Ke\  eiiiie  cutters 

Kiioy  boat 

Total 


Aggregate 
tonnage. 


900 

1,100 

6,000 

10,000 

300 

400 

100 

700 


10,500 


Aggregate 
value. 


$40,000 
180,000 
280,000 
500,000 
200,000 
1,200 
10.000 

175,000 


1,386,200 


Aggregate 

number 

trips. 


225 
1.S50 

5,500 

20 

30 

500 

75 

50 


7,950 


C'apt.  V.  V.  Abbot. 

i ' or ps  of  Engineers y  V.     SA. 


W.  D.  NlLES. 


LKTTEK   OK   MU.  W.  D.  NILES. 


Sir:  I  hereby  comply  with  your  reqnest  and  submit  the  follrrwing  statistical 
report  of  the  commerce  of  that  part  of  Beaufort  Kiver,  South  Carolina,  known  as 
Brickyard  Creek.  The  data  for  this  report  1  obtained  from  the  written  and  verbal 
Btatenients  of  men  doing  buBiness  over  the  river.     This  report  is  for  the  year  1893. 


Article.**. 


Number. 


Pbo«i»hate  rook 

General  n)er<'liandiKe 

Cotton  8«*e«l 

Sea  island  and  upland  cotton 

Coal 

LiinilM-r  and  timber feet,  B.  M. 

Kailroiul  ties 

"W(mm1  shingles,  brirk,  hardware,  machinery,  etc 


Tons. 


Valne. 


7,900,000 
61,700 


1 


180,000 

2.250 

50 

60 

6,000 

25,140 

1.500 


$800,000 
112,500 
1,000 
25.000 
25.000 
79.000 
18,500 
20.000 


Total 215,000 


1,181.000 


I 


Thf  ryclono  lessened  the  output  of  phosphate  rock  fully  50,000  tons.  The  trans- 
port at  ion  of  cotton,  cotton  seeci,  and  merchandise  was  also  less  on  account  of  the 
cyclone  of  August  27  of  this  year,  1893. 
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Aggregate  tonnage,  value,  and  number  of  tripe  of  veeeels  paeeing  through  that  part  ej 
Beaufort  Rivtr,  South  Carolinay  known  ae  BHckgard  Creek  during  the  year  1893, 


No. 


3 

18 

37 

20 

10 

30 

3 

2 

1 


Passenger  boats 

Tugboats 

Wash  boats,  dredges,  and  lightei'S. 

Coastwise  vessels 

Steam  pleasure  yachts 

Small  boats  from  2  to  50  tons 

Pilot  boats 

Revenue  cntters 

Booy  tender 


Total 


Aggregate 
tonnage. 

Aggregate 
value. 

A«KW(tats 

unmberoi 

trips. 

900 

$40,000 

150 

1.100 

130,000 

1,1111 

6,000 

250,000 

i.m 

10,000 

600,000 

% 

300 

200,000 

n 

400 

1,200 

m 

100 

10,000 

81 

J            700 

175,000 

81 

19,500 

1, 306. 200 

6,000 

The  tugboats,  wash  hoats,  dredges,  and  lighters  were  badly  damaged  by  the 
August  cyclone. 

W,  D.  NlLKS. 

Capt.  F.  V.  Abbot, 

Corps  of  Engineers,  U.  S,  A» 


M  i6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER 

ING  NAVIGATION. 

WRECK     OF      SCHOONER     KATE     V.     AITKEN     IN     SWASH     CHANNEL, 

CHARLESTON    HARBOR,   SOUTH    CAROLINA. 

At  the  close  of  the  last  fiscal  year  a  contract  was  let  to  Messrs. 
Charles  W.  Johnston  and  Enoch  Townsend  to  remove  this  wreck  for 
the  sum  of  $4,745.  They  began  work  and  succeeded  in  removing  a 
portion  of  the  vessel,  but  from  the  start  failed  to  comply  with  the 
specifications  regarding  the  disposition  of  cargo  and  vessel.  After 
cutting  the  wreck  down  to  about  the  level  of  the  sand  they  stopped 
work  on  the  plea  that  it  was  impossible  to  do  more,  although  the  con- 
tract called  for  the  complete  removal  of  the  wreck.  They  asked  for 
part  payment.  The  question  was  referred  finally  to  the  Second  Oomp- 
troller,  and  it  was  decided  that  no  payment  at  all  could  be  made.  They 
then  requested  an  extension  of  time,  which  was  granted  them.  Up  to 
the  close  of  the  fiscal  year  they  had  not  resumed  work.  Their  exten- 
sion of  time  expires  August  31, 1894. 


WRECK   OF   SLOOP   IN    DRAW   SPAN    OF   THE   ASHLEY   RIVER  BRIDGE. 

During  the  gale  of  August  27, 1803,  a  small  sloop  sunk  in  over  30 
feet  of  water  in  the  draw  opening  of  the  above  bridge.  Her  mast  is 
an  obstruction  to  navigation;  the  rest  of  the  boat  is  so  deeply  sub- 
merged as  to  be  out  of  the  way.  Five  dollars  was  allotted  for  remov- 
ing the  mast.  At  the  close  of  the  year  this  had  not  been  done,  as  the 
parties  who  were  repairing  the  bridge  had  promised  to  pull  it  out  for 
that  price,  but  had  failed  to  do  so. 

The  expenditures  during  the  year  have  aggregated  $366.67. 


APPENDIX  N. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA. 


REPORT  OF  CAPT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Savannab  Harbor;  Georgia. 

2.  Savaunah  Kiver,  Georgia. 

8.  Savannah  River  above  Augusta,  Ga. 

4.  Darieu  Harbor,  Georgia. 

6.  Altamaha  River,  Georgia. 

6.  Oconee  River,  Georgia. 

7.  Ocmnlgee  River,  Georgia. 

8.  Brunswick  Harbor,  Georgia. 


9.  Brunswick  Outer  Bar,  Georgia. 

10.  Jekyl  Creek,  Georgia. 

11.  Cumberland  Sound,  Georgia. 

12.  Inside   water  route   between  Savan- 

nah, Ga.,  and  Femandina,  Fla. 

13.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Savannahy  Oa.y  July  2^  1894. 

General  :  I  have  the  honor  to  transmit  herewith  my  annaal  report 
for  the  fiscal  year  ending  June  30,  1894,  upon  the  works  of  river  and 
harbor  improvements  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Carter, 
Captain^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  S.  A. 


N  I. 


improvement  of  savannah  harbor,  GEORGIA. 

Operations  for  improving  this  harbor  have  been  carried  on  during 
the  last  fiscal  year  in  accordance  with  a  pr(jject  of  improvement 
approved  by  the  Secretary  of  War  July  22,  1890,  and  printed  as  part 
of  Appendix  O  1,  Annual  Keport  of  the  Chief  of  Engineers  for  1890. 
For  a  special  history  of  past  work,  see  pp.  1012-1023,  Annual  Keport  of 
the  Chief  of  Engineers  for  1888,  and  the  annual  reports  of  the  same 
officer  since  that  date. 
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ORIGINAL   CONDITION. 

In  1873,  beibre  the  work  of  improvement  was  inaugurated,  the  usual 
draft  of  vessels  navigating  the  river  at  liigh  water  was  14.5  feet.  The 
mean  rise  and  fall  of  the  tide  was  about  8.5  feet  at  the  city  of  Savan- 
nah, and  7  feet  at  the  mouth  of  the  river. 

PLAN   OF   IMPROVEMENT. 

Tlie  plan  of  improvement  under  which  operations  have  been  carried 
on  during  the  last  fiscal  year  provides  for  the  establishment  of  a  chan- 
nel <lepth  of  26  feet  at  mean  high  water  from  the  city  of  Savannah  to 
the  sea.  The  mean  rise  and  fall  of  tide  varies  from  6.75  feet  at  Fort 
Pulaski  to  5.97  feet  at  the  barge  office  in  the  city  of  Savannah.  The 
prin(.ii)al  features  of  the  project  of  improvement,  which  is  printed  as  a 
I)art  of  Ajipendix  O  1,  Annual  Report  of  the  Chief  of  Engineers  f(» 
1890,  are: 

( 1 )  The  enlargement  of  Drakie  Cut. 

(2)  The  entire  or  partial  removal  of  King  Island. 

(l^)  The  constru(!tion  of  a  deflecting  jetty  from  Argyle  Island. 

(4)  The  partial  removal  of  Marsh  Island  and  the  closing  of  the  chan- 
nel north  of  it. 

(."))  The  construction  of  a  training  wall  from  Marsh  Island  to  Kinsey 
Point  and  the  enlargement  of  the  river  near  there. 

(6)  The  construction  of  a  training  wall  at  Garden  Bank. 

(7)  Spur  jetties  or  bank  protection  in  the  Wrecks  Channel  and  a 
deflecting  jetty  at  Mackay  Point. 

(5)  The  removal  of  a  portion  of  Dam  No.  15. 

(9)  The  closing  of  Duck  Puddle. 

(10)  The  construction  of  shore  protection  and  of  training  walls 
between  the  wing  dams  in  North  Channel  from  the  Tipper  Flats  to  the 
Oyster  Bed. 

(11)  The  construction  of  training  walls,  extending  eastward  from 
Cocks^mr  l8lan<l  and  the  Oyster  Bed. 

(12)  Dredging  is  provided  for  between  the  ('ross  Tides  and  the  Tybee 
Boads. 

The  estimated  cost  of  this  improvement  is  $3,500,000,  provided  iiinds 
are  regularly  and  adecpiately  supjdied. 

Trior  to  1S1*6  an  exp(»nditure  of  about  $100,000,  raised  by  a  tax 
upon  shij)ping  entering  the  harbor,  was  made  under  the  direction  of 
the  commissioners  of  i)ilotage  in  clearing  the  river  of  wrecks  and  in 
otherwise  improving  its  condition;  and  between  1S67  and  1871  au 
expenditure  of  $ir)7,0()0  was  made  by  the  city  of  Savannah  in  dredging 
on  the  shoals  between  Cross  Tides  and  the  sea.  From  1826,  the  date 
of  the  first  appr()j)riation  made  by  the  TTnited  States  for  the  river,  ap 
to  the  date  of  beginning  operations  according  to  the  26-foot  plan  of 
inii)rovemcnt,  ai)propriations  aggregating  $1,879,096.64  were  nuide  by 
Congress  for  the  work. 

Since  then,  under  the  new  26-foot  jdan  of  improvement,  appropria> 
tions  have  been  madg  aggregating  §l,()6S,7r)0.  Among  these  there  was 
one  of  $;>lS,7r)0,  made  in  the  river  and  harbor  act  approved  July  13, 
1892,  and  containing  the  following  provision: 

J'rovidcdf  Thiit  <-ontract8  iiiny  bo  ('iitcrod  into  by  tlu^  Secretary  of  War  for  such 
iiiatcrials  ami  work  nn  uiay  bo  iioroHsary  to  ('oiiij)lete  the  present  project  of  improve- 
inent,  to  be  ]>ai(l  for  ah  iippr(»])riation8  ni:iy  from  time  to  time  be  made  by  law,  notto 
exceed  in  the  a»rf?regjite  two  miUion  eight  hundred  and  thirty-one  thousand  two 
hundred  and  iifty  dollars  exclusive  of  the  amount  herein  and  heretofore  appropriated. 
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In  accordance  with  this  proviso  a  contract  was  entered  into  on  Octo- 
ber 20, 1892,  with  P.  Sanford  Ross,  of  Jersey  City,  N.  J.,  for  all  of  the 
dredging,  and  on  October  22,  1892,  with  the  Atlantic  Contracting  Com- 
l)any,  of  New  York,  lor  all  of  the  other  work  required  for  the  improve- 
ment of  the  harbor. 

SUMMARY   OF   OPERATIONS   PRIOR   TO  JULY   1,   1893. 

In  1872  the  U.  S.  Engineer  Department  resumed  charge  of  tlie 
improvementof  theharbor.  From  thattimeupto  July  1, 1874,  there  were 
removed  from  the  channel  6  vessels,  16  cribs,  and  1  sunken  lighter, 
besides  166,498  cubic  yards  of  material  dredged  at  various  places. 
From  July  1,  1874,  to  July  1, 1890,  operations  were  carried  on  in  Jiccord- 
auce  with  the  22-foot  plan  of  imi)rovement,  a  summary  of  which  is  given 
on  p.  1246  of  the  Annual  Keport  of  the  Chief  of  Engineers  for  1890.  A 
detixiled  history  of  the  work  done  during  this  period  will  be  found  in  tlie 
reports  of  the  Chief  of  Engineers  for  1888  and  subsequent  years. 

Up  to  July  1, 1890,  the  total  expenditures  on  Savannah  Harbor  by  the 
United  Stat^  since  1826,  including  outstanding  liabilities,  amounted 
to  $1,875,219.03. 

Under  the  present  project,  which  was  approved  by  the  Secretary  of 
War  July  22,  1890,  the  following  work  was  accomplished  prior  to  July 
1, 1893 :  The  Oyster  Bed  training  wall  was  extended  1,984.1  feet,  making 
its  total  length  12,016.1  feet.  In  addition  to  the  stone  used  in  sinking 
the  mattresses  the  crest  of  the  training  wall  was  heavily  loaded  with 
riprap  stone,  being  brought  up  to  mean  low  water  for  a  distance  of 
7,000  feet.  There  were  used  72,178.4  square  yards  of  log  and  brush 
mattresses  and  26,844.27  cubic  yards  of  riprap  stone. 

For  the  protection  of  caving  banks  there  were  built  at  Elba  Island 
17  spur  dams  of  piles  and  brush,  aggregating  1,248.2  feet  in  length,  and 
at  Jones  Island  31  similar  dams  aggregating  3,625.8  feet  in  length. 
There  were  used  in  thesedams  1,372  piles,  22,969.63  cubic  yards  of  brush 
fascines,  125  square  yards  of  bruvsh  mattresses,  1,033.98  cubic  yards  of 
Htone,  and  56,818.5  feet,  B.  M.,  sawed  6  by  10  inch  timber,  for  the 
fastening  of  which  to  the  pile  work  6,602.84  pounds  of  iron  bolts  were 
U8e<l.  Aside  from  the  pile  work  proper  there  were  driven  50  clusters 
offender  piles  and  1  group  of  tie  piles. 

In  the  closing  dam  at  Duck  Puddle,  532  feet  in  length,  there  were 
used  275  piles,  6,977.23  cubic  yards  of  brush  fascines,  and  778.39  cubic 
yards  of  stone. 

In  the  South  Elba  Island  training  wall  there  were  used  1,295  piles, 
35,642.74  cubic  yards  of  brush  fascines,  26,706.59  square  yards  of  brush 
mattresses,  1,479.89  cubic  yards  of  stone,  and  76,548  feet,  B.  M.,  of  6  by 
10  inch  sawed  timber,  as  waling,  cross  and  back  ties,  for  the  fasten- 
ing of  which  9,316.15  pounds  of  iron  bolts  were  used.  There  were  also 
driven  86  groups  of  tie  piles. 

In  the  North  Elba  Island  training  wall  there  were  used  2,902  piles, 
02,064.45  cubic  yards  of  brush  fancines,  39,355.34  square  yards  of  brush 
mattresses,  2,419.27  cubic  yards  of  stone  and  168,661.10  feet,  B.  M.,  of 
6  by  10-inch  timber,  as  waling,  cross  and  back  ties,  for  the  fastening 
which  to  the  pile  work  17,480.11  pounds  of  iron  bolts  were  used.  There 
were  also  driven  181  groups  of  tie  piles  and  1  cluster  offender  piles. 

There  were  put  into  the  Lower  Flats  training  wall  829.18  cubic  yards 
of  brush  fascines,  174,522.02  square  yards  of  brush  mattresses,  and 
5,082.34  cubic  yards  of  riprap  stone. 

Altogether  there  were,  therefore,  put  into  the  various  works  up  to 
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July  1,  1893,  118,483.23  cubic  yards  of  brush  fascines,  312,887JS 
square  yards  of  brush  mattresses,  37,638.14  cubic  yards  of  riprap  stODe, 
302,027.6  feet,  B.  M.,  of  6  by  10  inch  sawed  timber,  33,399.10  poonds 
of  iron  bolts,  5,844  piles,  and,  aside  ixom  those,  268  groups  of  tie  piles 
and  51  clusters  of  fender  piles. 

There  were  removed  by  dredging  at  various  times  from  the  various 
shoals  between  the  Ocean  Steamship  Company's  wharves  and  Tybee 
Knoll  920,833.84  cubic  yards  of  material. 

The  total  expenditures  under  the  present  project  up  to  July  1, 1893, 
including  outstanding  liabilities,  amounted  to  $827,669.48. 

OPERATIONS  DURINa   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

Jetty  work,  under  contract  with  the  Atlantic  Contracting  Company, 
was  continued  during  the  fiscal  year. 

There  were  driven  in  the  Marsh  Island  training  wall  1,837  piles, 
advancing  the  same  7,212  linear  feet.  There  were  put  into  this  train- 
ing wall  26,676.66  square  yards  of  brush  mattresses,  32,480.35  calrio 
yards  of  brush  fascines,  3,127.80  cubic  yards  of  riprap  stone,  and 
105,768  feet,  B.  M.,  of  6  by  10  inch  timber,  as  waling,  croes  and  bade 
ties,  for  the  fastening  of  which  12,202.48  pounds  of  iron  bolts  were  used. 
There  were  also  driven  60  groups  of  tie  piles  and  1  c  uster  of  fender 
piles,  making  in  all  1,960  piles  driven  on  this  trainingl  wall. 

There  were  put  into  the  Marsh  Island  closing  dam  11,672.54  square 
yards  of  brush  mattresses,  4,493.22  cubic  yards  of  brush  fascines,  and 
2,068.31  cubic  yards  of  riprap  stone. 

There  were  driven  in  the  Garden  Bank  training  wall  814  piles,  making 
a  total  length  of  pile  work  of  3,241  linear  feet.  There  were  put  into 
this  training  wall  1,377.02  cubic  yards  of  brush  fascines,  51.27  cubic 
yards  of  riprap  stone,  a  d  26,821  feet,  B.  M.,  of  6  by  10  inch  timber, as 
waling,  cross  and  back  nies,  for  the  fastening  of  which  2,817.45  pounds 
of  iron  bolts  were  used.t  There  were  also  driven  12  clusters  of  fender 
I)iles,  making  in  all  850  piles  driven  on  this  training  wall. 

In  repairing  Fig  Island  jetty  321.24  cubic  yards  of  riprap  stone  were 
used. 

There  were  used  in  the  Mackay  Point  training  wall  52,493.28  square 
yards  of  brush  mattresses,  2,485.90  cubic  yards  of  brush  fascines,  and 
2,852.23  cubic  yards  of  riprap  stone.  There  were  also  driven  1  cluster 
of  fender  piles  and  20  piles  as  guides,  the  latter  of  which  are  equivalent 
to  80  feet  of  pile  work. 

There  were  driven  on  the  South  Channel  training  wall  and  spur  dams 
3S0  i)iles,  making  a  total  length  of  1,500  linear  feet  of  pile  work.  Th^e 
were  jmt  into  these  works  3,085  square  yards  of  brush  mattresses, 
4,605.10  cubic  yards  of  brush  fascines,  290.28  cubic  yards  of  riprap 
stone,  and  12,713.50  feet,  B.  M.,  of  6  by  10  inch  timber,  as  waling,  cross 
and  back  ties,  for  the  fastening  of  which  936.65  pounds  of  iron  bolt>s  were 
used.  There  were  also  driven  29  groups  of  tie  piles  and  4  clusters  of 
fender  piles,  making  a  total  of  459  i)iles  driven  in  these  works. 

There  were  driven  on  Barnwell  Island  closing  dam  No.  1,  68  piles, 
making  a  total  length  of  206  linear  feet  of  ])ile  work.  There  werepnt 
into  tin's  dam  930  square  yards  of  brush  mattresses,  1,040.30  cubic  yards 
of  brush  fascines,  88.18  cubic  yards  of  riprap  stone,  and  2,830  feet,  B. 
M.,  of  0  by  10  inch  timber,  as  waling,  cross  and  back  ties,  for  the  fasten- 
ing of  which  15.92  pounds  of  iron  bolts  were  used.  There  were  also 
driven  4  groups  of  tie  piles,  making  in  all  76  piles  driven  on  this  dam* 

There  were  driven  on  Barnwell  Island  closing  dam  No.  2,  222  piles, 
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laking  a  total  length  of  870.5  linear  feet  of  pile  work.  There  were  put 
ito  tMs  dam  5,571.56  cubic  yai*d8  of  brush  mattresses,  832.52  cubic 
ards  of  riprap  stone,  and  17,671  feet,  B.  M.,  of  6  by  10  inch  timber,  as 
''Aling,  cross  and  ba^k  ties,  for  the  fastening  of  which  544.91  pounds  of 
•on  bolts  were  used. 

There  were  driven  on  Barnwell  Island  closing  dam  l^o.  3,  106  piles, 
ickking  a  total  length  of  424  linear  feet  of  pile  work.  There  were  put 
i.to  this  dam  3,622.49  cubic  yards  of  brush  fascines,  481.39  cubic  yards 
F  riprap  stone,  and  639  feet,  B.  M.,  of  6  by  10  inch  timber,  as  waling, 
rosa  and  back  ties. 

There  were  driven  in  the  Barnwell  Island  training  wall  760  piles, 
taking  a  total  length  of  3,015  linear  feet  of  pile  work.  There  were  put 
i.to  this  wall  18,685  square  yards  of  brush  mattresses,  11,312.26  cubic 
curds  of  brush  fascines,  991.13  cubic  yards  of  riprap  stone,  and  36,531 
5€t,  B.  M.,  of  6  by  10  inch  timber,  as  waling,  cross  and  back  ties,  for  the 
atstening  of  which  3,975.12  pounds  of  iron  bolts  were  used.  There  were 
Iso  driven  in  this  training  wall  83  groups  of  tie  piles  and  3  clusters  of 
Bnder  piles,  making  a  total  of  935  piles. 

There  were  driven  on  the  Barnwell  Island  spur  dams  125  piles,  making 
b  total  of  474.5  linear  feet  of  pile  work.  There  were  put  into  these 
lams  2,670  square  yards  of  brush  mattrasses,  1,728.01  cubic  yards  of 
>rush  fascines,  246.12  cubic  yards  of  riprap  stone,  and  9,277  feet,B.  M., 
^f  6  by  10  inch  timber,  as  waling,  cross  and  back  ties,  for  the  fastening 
►f  which  755.42  pounds  of  iron  bolts  were  used.  There  were  also  driven 
n  these  spur  dams  104  groups  of  tie  piles  and  2  clusters  of  fender  piles, 
naking  a  total  of  339  piles. 

There  were  put  into  the  North  Elba  Island  training  wall  4,934.26 
5ubic  yards  of  brush  fascines,  228.63  cubic  yards  of  riprap  stone,  and 
L,524  feet,  B.  M.,  of  6  by  10  inch  timber,  as  waling,  cross  and  back  ties, 
tor  the  fastening  of  which  634.39  pounds  of  iron  bolts  were  used. 

In  repairing  the  South  Elba  Island  training  wall  67.07  cubic  yards 
>f  riprap  stone  were  used. 

In  repairing  Wing  Dam  No.  14  263.88  cubic  yards  of  riprap  stone 
^ere  used. 

In  repairing  Philbricks  Out  dam  132.92  cubic  yards  of  riprap  stone 
^ere  used. 

There  were  put  into  the  South  Flats  training  wall  10,041.11  square 
^ards  of  brusli  mattresses  and  2,257*88  cubic  yards  of  riprap  stone. 

There  were  driven  in  the  Venus  Point  training  wall  1,834  piles,  mak- 
ng  a  t<3tal  length  of  7,391  linear  feet  of  pile  work.  There  were  put 
uto  this  training  wall  29,720.56  square  yards  of  brush  mattresses, 
n  ,874.01  cubic  yards  of  brush  fascines,  2,234.76  cubic  yards  of  riprap 
jtone,  and  101,265.5  feet,  B.  M.,  of  6  by  10  inch  timber,  as  waling, 
jross  and  back  ties,  for  the  fastening  of  which  11,024.92  pounds  of  iron 
3olts  were  used.  There  were  also  driven  161  groups  of  tie  piles,  mak- 
lig  a  total  of  2,156  piles  driven  in  this  training  wall. 

In  repairing  the  dams  across  Big  Gap  there  were  used  25  cubic  yards 
)f  riprap  stone. 

In  repairing  and  strengthening  the  Jones  Island  spur  dams  there 
vere  used  864.40  cubic  yards  of  brush  fascines,  and  1,608  feet,  B.  M., 
>f  6  by  10  inch  timber,  as  waling,  cross  and  back  ties,  for  the  fastening 
)f  which  246.02  pounds  of  iron  bolts  were  used. 

In  repairing  Wing  Dam  No.  33  there  were  used  99.15  cubic  yards  of 
riprap  stone. 

There  were  put  into  the  Long  Island  training  wall  303,605.59  square 
^ards  of  brush  mattresses.  857.17  cubic  yards  of  brush  fascines,  and 
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20,08(5.7S  cubic  ynrcls  of  riprap  stone.  There  were  also  driven  375  piles 
as  guides,  which  are  an  equivalent  of  1,500  linear  feet  of  pile  work. 

In  repairing  and  raising  the  crest  of  the  Oyster  Bed  training  wall 
there  were  used  3,05:3.23  cubic  yards  of  ripnip  stone. 

There  were  put  into  the  ro(!ksi)ur  Island  training  wall  230,956.91 
square  yards  of  brush  mattresses,  1,046.72  cubic  yards  of  brush  fas- 
cines, and  1(),042.87  cubic  yards  of  riprap  stone.  There  were  also  driven 
202  i)iles  to  serve  as  guides,  which  are  an  equivalent  of  808  linear  feet 
of  pile  work. 

Altogether  there  were,  therefore,  put  into  the  various  works  during 
th(»  fiscal  year  by  the  Atlantic  (Contracting  Company: 

Brush  ]iiattre8B04) sqnaro  yards. .  699, 536.® 

BruHh  lasuines cubic  yards. .     99,  liS.® 

lJi]»rap  stone do .^7, 633.6S 

6  l)y  10  inch  sawed  timber feet,  B.  M . .  325, 2y9. 00 

Iron  bolts pounds..     33, 153.128 

There  wen*,  driven  0,155  piles,  making  an  aggregate  advance  of  pile 
work  of  24,57(1.1  linear  feet;  507  piles  were  driven  as  guides  for  tlie 
mattress  work,  which  are  an  equivalent  of  2,.')88  linear  feet  of  pile  work, 
making  a  total  of  2C,0<)4.1  linear  feet  of  ])ile  work  appearing  in  tbe 
monthly  I'cports  and  estimates  of  the  tiscfil  year.  There  were  also 
driven  441  gnmps  of  tie  piles  and  23  clusters  offender  piles,  making  a 
total  of  7,703  piles  driven  during  the  fiscal  year. 

Under  special  authority  5  barges  were  purchased  in  open  market  aud 
sunk  U)  close  o])enings  in  Big  (iap  Dam  and  Philbricks  Cut  Dam. 

Dredging  w(U'k  under  con  truest  of  ()<rtober  20,  1<S02,  with  P.  Sauford 
Ross  was  continued  througlumt  the  fiscal  year.  The  following  (piaiiti- 
ties  of  material  were  removed  at  various  points: 

(1)  In  removing  a  part  of  Kings  Island,  120,850.40  cubic  yards; 

(2)  In  removing  a  ])art  of  Marsh  Island,  ;U),020.10  cubic  yards; 

(3)  In  Marsh  Island  Channel,  42(),80G.8O  cubic  vards; 

(4)  In  Front  River,  02,040.00  cubic  vards; 

(5^  In  Wrecks  Channel,  G3,082.(K)  cubic  yards; 

(0)  At  the  Ui)j)er  Plats,  51,570  cubic  yards; 

(7)  At  the  Oyster  lied  Shoals,  08,310J1  cubic  vards;  and 

(5)  At  Tybee  Knoll,  141,832.70  cubic  yards,  making  in  all  978,090.80 
cubi<»,  yards  of  material  icmoved  during  the  year. 

The  snagboats  Tocroa  and  iSafilhi^  when  not  engaged  <m  other  work, 
and  the  st^^am  bolster  iSaprlo  were  employed  in  the  removal  of  old  crib 
obstructions  and  of  wing  dams  projecting  into  the  channel  beyond  the 
line  of  improvement.  There  were  removed  from  wing  dams  Xo.  13,  Xo. 
15,  No.  25,  from  the  ( harden  Bank  wing  dams,  from  the  old  wharf  at  Fort 
Oglethoi-pe,  and  from  the  crib  obstructions  at  the  head  of  ISouth  Chan- 
nel  and  near  Wing  Dam  No.  15,  altogether  2,  MM)  feet  R.  M.  of  sawed 
timl)er,  270-J  cubic  yards  of  ripraj)  stone,  3,401  logs,  and  35  piles.  Tiii-i 
work  was  done  by  hired  labor  an<l  purchase  of  nnit^M-ial  in  opt>u  market. 

Knder  authority  granted  March  30. 1894,  by  the  <.'hief  of  Kngini'erss 
a  steam  hoister,  for  use  on  the  rivers  and  in  Savannah  harbor,  whs  con- 
stru(;ted  by  hire<l  labor  and  purchase  of  material  in  open  market. 

An  examination  of  the  channel  thronghout  the  harl>or  was  luade  in 
February  and  March.  A  detailed  survey  of  the  entire  river  from  Cr^)S8 
Tides  to  the  sea,  including  Rack  River  and  Soutii  Channel,  was  com- 
menced toward  the  end  of  March  and  is  still  in  progress.  Self-regis- 
tering tide  gauges  have  been  established  at  Fort  Pulaski,  Fort  Ogle- 
tho'pe,  and  at  the  old  waterworks. 

The  river  was  gauged  near  the  mouth  in  »July  and  August,  IStU,  luid 
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cial  observations  for  direction  and  velocity  of  ebb  and  flood  flow 
•e  made  at  Tybee  Knoll.  The  ebb  and  flood  volumes  passing  through 
ith  Channel  and  Lazaretto  Creek  were  also  determined.  The  details 
ibis  work  will  be  found  in  the  report  of  my  assistant  engineer,  Mr. 
A..  Gieseler,  which  is  appended  hereto  (Appendix  1). 

CONDITION   OF    WORK    JUNE   30,    1804. 

be  least  practicable  channel  depth  from  the  old  water  works  down 
he  Ocean  Steamship  Company's  wharves,  which  formerly  was  only 
ut  (>  feet  at  mean  low  water,  has  been  increased  by  dredging,  and  by 
nr  induced  through  the  contraction  of  the  river,  to  more  than  13 
:.  It  is  expected  that  the  favorable  conditions  of  flow  created 
ongh  the  construction  of  the  Marsh  Island  closing  dam  and  the 
rsh  Island  training  wall  will  make  the.  channel  there  a  permanent 
.  From  the  Ocean  Steamship-  Company's  wharves  through  Front 
er  and  Wrecks  Channel  down  to  the  deep  waiter  near  Fort  Ogle- 
rpe  there  is  a  least  practicable  channel  depth  of  16  feet  at  mean 

water.  All  of  the  works  from  Cross  Tides  to  Fort  Oglethorpe  are 
»ood  condition;  they  are  all  completed,  excepting  the  Garden  Bank 
ining  wall,  which  was  nearly  completed  at  the.  end  of  the  fiscal  year, 
'rom  Fort  Oglethorpe  down  to  the  *deep  water  below  the  Lower 
ts  there  is  a  least  inaeticable  channel  depth  of  16 J  feet;  on  the 
per  Flats  there  is  now  10  feet.  The  construction  of  the  Mackay 
nt,  the  South  Channel,  and  the  Barnwell  Island  works  has  increased 

volume  at  ** Obstructions''  and  below,  and  greater  stjibility  of  the 
unel  is  expected  in  future.  All  the  works  on  this  stretch  are  com- 
ted  and  in  good  condition. 

'rom  the  Lower  Flats  to  Oyster  Bed  Shoal  there  is  a  least  practi- 
le  channel  depth  of  about  16  feet,  and  from  Oyster  Bed  Shoal  to 
[  over  the  Knoll  there  is  a  minimum  mean  low- water  depth  of  about 
feet.  The  completion  of  the  Long  Island  training  wall  and  the 
tial  construction  of  the  Cockspur  Island  training  wall  have  already 
teased  the  flow  over  tlie  Knoll,  and  a  correspondingly  greater  sta- 
ty  of  the  channel  appears  to  be  noticeable  already.  All  of  the 
ks  in  this  region  are  in  good  condition. 

rOMMERCE   AND   NAVIGATION. 

L  full  statement  and  discussion  of  the  commerce  of  Savannah  were 
en  in  my  annual  report  for  1800,  to  which  I  respectfully  refer  for 
alls  in  this  connection. 

1ie  railroads  now  centering  in  Savannah  Are  the  Charleston  and 

annah,  the  South  Bound,  the  Central  of  Georgia,  the  Savannah, 

lericus  and  Montgomery,  the  Savannah,  Florida  and  Western,  and 

Florida  Central  and  Peninsular.     The  railroads  under  construction 

the  Macon  and  Atlantic  and  the  Macon  and  Dublin. 

n  addition  to  the  railroads  the  Savannah  Eiver,  navigable  as  far  ivs 

^usta,  a  distance  of  202  miles  by  the  river,  for  boats  drawing  from 

>  5  feet,  aftbrds  another  means  of  communication  "with  the  interior, 

i  many  small  steamers  and  sjiiling  craft  ply  the  waters  of  the  inland 

te,  along  the  adjacent  coast,  gathering  the  products  of  sea  and  of 

coast  plantations  for  transshipment  at  Savannah. 

hese  avenues  of  commerce  bring  to  Savannah  the  cotton,  lumber, 

al  stores,  and  farm  and  mineral  products  of  large  portions  of  the 

tes  of  Georgia,  South  Carolina,  Florida,  Alabama,  and  Tennessee, 
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as  well  SIS  other  classes  of  through  freights  from  the  WeBt  and  3i 
west. 

Eegolar  lines  of  steamships  have  been  established  between  thki 
and  .Boston ,  New  York ,  Philadelphia,  and  Baltimore.  These  lincici 
prise  a  total  of  12  steamships,  of  which  6  are  to  Kew  Tork,  2toM 
3  to  Baltimore,  and  1  to  Philadelphia.  They  make  yearly  abooti 
voyages  and  carry  about  630,000  tons  of  freight. 

On  the  inland  waters  there  are  seven  small  steamere  plying  beM 
Savannah  and  adjacent  ports,  making  annually  fi^m  600  to  600tripM 
carrying  abcut  67,000  tons  of  freight,  valued  at  more  than  $4,000,M 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  storq 
which  the  present  annual  shipments  may  be  given  in  round  munh 
as  follows:  Of  cotton,  794,000  bales;  of  lumber,  77,461,000  feet,d 
naval  stores,  256,889  ban*els  of  turpentine  and  916,623  barrels  of  it 

The  total  annual  tonnage  of  the  port,  inward  and  outward  boui 
more  than  2,000,000  tons. 

The  prices  obtained  for  cotton,  lumber,  and  naval  stores  ha^eti 
so  low  and  unsatisfactory  during  the  past  two  years  that  the  Tshi 
the  exports  have  decreased  considerably. 

Past  improvement  of  the  harbor  has  resulted  in  inoreasiDf 
available  depth  at  high  water  from  14.5  to  from  23  to  24  feet  1 
increase  in  the  value  of  exports  since  the  year  1873,  when  the  f 
was  begun,  is  proportional  to  the  cube  of  the  increase  in  the  depd 
water  during  the  same  period.  The  annual  saving  in  freight  n 
alone,  due  to  the  increased  depth,  amounts  to  more  uian  the  toteli 
of  money  expended  by  the  United  States  upon  the  harbor.  BaM 
marine  insurance  have  also  been  reduced. 

Tablk  1.— Cotton  receipts  at  Savannah  from  187£  to  1894. 


SeHHOii,  Aug.  31  to  Sojit.  1 — 


Dales. 


StiMon,  Aug.  81  to  Sept.  1 — 


1872-'73 ,  612,794 

1873-*74 630,372 

1874-75 !    614,478 

]875-'76 

187t>-'77 

1877-78 

1878-79 

1879-'80 

1880-'81 

188l-'82 


523, 214 
477,436 
597,449 
693.764 
741, 018 
889,:{83 
737.  056 
1882-83 1    817,670 


1883-'84 . 
1884-^85.. 
1885-'86.. 
1886-'87 . , 
1887-'88 . , 
188a-'89 . 
1889-'90.. 


Bii 


B 


1890-'91 1 1 

1891-'92 2, 

1892-'rf3 , 


Tahlk  2. —  Steamship  linen. 


LiuoH. 


Ocean  StcamHhip  Co 

Xew  England  and  Savannah  StcaniBhip  (.'o.' 
MoreUanrH'  and  Miners'  Tran8]>ortation  Co. 
Ocean  Steamship  Co 


Total 


Savannah  to — 


New  York... 

Boston 

Baltimore 

I'hiladelphia 


I 


Steamers. 


Voyagaa. 


I 


0 
2 
8 


12 


in 
u 


*t\ 


(.-ontrolleil  l>y  Oc4'an  St«'aniHhip  Company. 


K_le--W 


wtt^^'Vit^W         *     * 


\J% 


JUNE  30.  I 


scALt    or   M> 


IM.  %U 


•/«         o 


9 


fS94 


I 


,*.r.c^  f^  •*..»..  «-*r..  Mo    Buff.  53  3. 
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MISCELLANEOUS. 
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The  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  1892,  $56,664.90.  The  nearest 
liicht-houses  are  those  upon  the  river,  and  forts  Oglethorpe  and  Pulaski  are  the  near- 
est forts. 

Since  the  existing  project  for  improving  Savannali  Harbor  was 
adopted,  the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $4,035.05 

St'ptember  19,  1890 350,000.00 

July  13, 18i)2 318,750.00 

March  3,  1893 1,000,000.00 

Total 1,672,7^.05 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of  July 
13,  1892,  contracts  have  been  entered  into  for  the  execution  of  all  of 
the  work  necessary  to  complete  the  present  project  of  improvement. 

The  sum  asked  for  during  the  nwct  fiscal  year  is  $1,831,250.  It  is 
important  that  operations  in  Savannah  Harbor  should  not  be  suspended, 
and  the  most  desirable  and  satisfactory  results  can  not  be  obtained 
with  an  expenditure  during  the  year  of  a  less  amount. 

The  total  exi)enditures  under  the  present  project  to  June  30,  1894, 
including  all  outstanding  liabilities,  were  $2,076,549.63. 

Money  statement. 

July  1,  1893,  balance  nnexpended -..-$1,000,102.20 

Judo  30,  1814,  amount  expended  during  iiHcal  year 750, 102. 20 

July  1,  1^94,  balance  nnexpended 250,000.00 

July  1,  1894,  outstanding  liabilities $653,864.58 

July  1,  1894,  amount  covered  by  uncompleted  contracts. . .     408, 034. 40 

245, 830. 18 

July  1,  1894,  balance  available: 

For  rontingencies 4, 169. 82 

For  contract  work 408,034.40 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 831, 250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1896 1,831,250.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  nets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. . 
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Appendix  1. 

report  of  mr.  e.  a.  gie8eler,  assistant  engineer. 

United  States  Engineer  Office, 

Savannah f  Ga.y  March  9,  1894. 

Captain  :  I  have  the  honor  to  report  ns  follows  upon  a<lditional  gauging  work 
done  in  the  mouth  of  the  Savannah  Kiver.  It  was  intended  by  means  of  this  work 
to  investigate  the  conditions  of  flow  in  the  outer  part  of  the  entrance  with  a  view 
of  arriving  at  a  flnal  decision  in  regard  to  the  location  of  works  of  contraction  there. 
It>  accordance  with  this  I  received  from  you  the  following  verbal  instruotioiis : 

'^To  gauge  for  direction  and  velocity  on  a  lino  drawn  from  about  the  outer  end  of 
the  Oyster  Bed  training  wall  to  Tybee  Light,  and,  again,  on  another  line  somewhat 
tartlier  out.  On  both  Tines  particular  attention  was  to  be  paid  to  the  region  near 
the  present  channel  and  to  that  near  the  Long  Island  range. 

^'To  complete  the  current  work  of  1889  and  1^0  by  gauging  South  Channel  and 
Lazaretto  Creek  near  the  mouth. 

"  To  do  all  necessary  tidal  work." 

1.  TIDAL  work. 

It  appears  proper  first  to  report  here  upon  some  tidal  work  which  has  been  done 
in  completion  or  what  was  reported  upon  under  date  of  January  31,  1890. 

The  tidal  results  rendered  then  were  based  upon  four  months'  continuous  obser- 
vations at  certain  standard  gauges.  At  two  of  these,  viz,  Fort  Pulaski  and  Fort 
Offlethorpe,  observations  were  snosequently  continued  and  a  full  year's  record  was 
obtained  at  each  and  made  the  basis  of  a  revision  of  the  tidal  data  at  all  points. 
The  results  obtained  in  this  way  are  rendered  in  the  following  table : 
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Table  l— Tidal  data  on  ike  Lower  Savannah  Biver, 


NORTH  CHANNEL  AND  FRONT  RIVER. 


«. 


•7 
8 


Name  uf  station. 


Tybee  I»laml  (Coaflt  Survey). 

Fort  Pulaski , 

VeniiH  Point 

Lower  Elba  Island 

Spirit  TsIaiHl 

()D«tructiou« 

Fort  Oglethorpe 

Savannah.  Florida  and  "Weat- 

ern  Rail  way  pier 

Barge  Oftice 

Central  liailroad 

Reads  Mill 

( 'roflH  Tides,  upper 

Purysburg 


Dis- 
tance 
from 
Tybee. 


Stat 

milet. 

0.0 

2.5 

6.2 

8.1 

10.3 

11.7 

13.1 

14.7 
16.0 
18.1 
19.2 
20.7 
39.2 


Mean  Innitidal 
interval  of— 


H.  W. 


7  15 


7 
7 
7 

7 
7 


17 
32 
42 
47 
56 


8  06 

8  08 
8  15 
8  24 
8  30 
8  37 
11  28 


L.  W. 


h,  tn. 
13  28 

13  56 

14  22 
14  39 

14  55 

15  02 
15  13 

15  23 
15  36 

15  58 

16  13 
16  29 
19  34 


Mean 
daration  of— 


FaU. 


A. 
6 


m. 
13 
6  39 
6  50 
6  57 
08 
06 
07 


7 
7 

7 


7 
7 
7 
7 
7 


15 
21 
34 
43 
52 


8  06 


Rise. 


A.  m. 
6  12 


46 
85 
28 
17 
19 
18 


5  10 
5  04 
4  51 
4  42 
4  33 
4  19 


Elevation 

above  Fort 

Pnlaski,  mean 

low  water. 


H.  W.    L.  W. 


Feet. 
6.75 
6.75 
6.95 
6.97 
7.00 
7.06 
7.06 

7.19 
7.13 
7.23 
7.18 
7.20 
10.68 


Fut. 
0.00 
0.00 
0.20 
0.30 
0.42 
0.50 
0.59 

0.97 
1.16 
L92 
2.34 
2.75 
10.08 


Mean 
rise 
and 
fall. 


Feet. 
6.75 
6.75 
6.75 
6.W 
n.58 
6. 56 
6.46 

6.22 
5.97 
5.31 
4.84 
4.45 
0.60 


SOUTH  CHANNEL  AND  BACK  RIVER. 


1  Light-House  Wharf.. 

2  ,  St.  Augustine  Creek. 

3  I   Fort  Oglethorpe 

4  0«»sH  Tides,  lower 

5  Keeess 


0.0 

7  20 

14  00 

6  40 

5  45 

6.75 

0.00 

7.5 

7  52 

14  47 

6  55 

5  30 

7.01 

0.34 

10.0 

8  06 

15  13 

7  07 

5  18 

7.05 

0.59 

17.0 

8  32 

16  02 

7  30 

4  55 

7.26 

0.88 

18.0 

8  U 

16  18 

7  44 

4  41 

7.13 

1.27 

6.75 
6.67 
6.46 
6.38 
5.86 


Tho  tidal  observations  made  at  Fort  Pnlaski,  Fort  Oglethorpe,  Barge  OflBce,  and 
5x088  Tides  in  1889  and  1890  were  also  utilized  to  determine  the  ratio  of  decrease  of 
khe  tidal  wave  moving  in  the  Savannah  River  during  its  upward  course.  The  ratio 
i8  diflerent  for  different  heights  of  tide  (being  smaller  for  low  tidal  waves  and  being 

S eater  for  higher  ones)  and  its  knowledge  is  of  practical  importance,  as  it  affords 
e  most  sinqdo  method  of  recognizing  changes  in  the  tidal  status  of  the  river, 
wrought  about  by  changes  ma<le  in  its  bed.  For  the  purpose  stated  the  simul- 
;aiieous  observations  of  nigh  and  low- water  readings  at  each  pair  of  adjacent  gauges 
KiiTv  grouped  according  to  their  height,  from  half  foot  to  naif  foot.  The  tigures 
jhiiH  olitaiiied  for  each  gauge  were  averaged  and  their  averages  or  means  are  reu- 
lered  in  Table  No.  2.  By  tnem  the  above-mentioned  ratio  is  expressed  in  this  way, 
:hat  they  sliow  wLat  height  of  high  or  low  water  at  an  npper  point  con*espon«led 
to  i\  given  height  at  the  adjacent  lower  point  at  the  time  the  observations  were 
nade,  that  is,  Irom  May,  1889,  to  May,  1890. 

In  order  to  render  these  results  in  a  form  more  convenient  for  reference,  they 
were  reduced  by  a  simple  process  of  interpolation  to  even  readings  on  the  Fort 
Pulaski  gauge,  and  the  figures  thus  found  are  submitted  in  Table  No.  3  and  also  in 
h  diagram  areompanying  this  re]>ort  (Sheet  No.  1,  lines  of  high  and  low  water  for 
trarinus  elevations  of  high  and  low  water).  These  fignres,  then,  are  a  faithful 
ro]>re.sentation  of  the  tidal  status  of  the  river  in  1889  and  1890  and,  therefore,  form 
I  reliable  basis  for  a  comparison  between  it  and  the  tidal  status  at  any  later  period. 
\t  the  time  of  this  writing  self-registering  tide  gauges  have  been  established  at 
Fort  IMiIa.ski  and  at  Fort  Oglethorpe,  the  records  of  which  will  within  a  short  time 
ifford  tiie  ]H)ssibility  of  such  a  comparison  and  thus  demonstrate  what  intiueuce  the 
contraction  of  the  river  has  had  on  its  tidal  statns  so  far. 
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Table  2,— Means  of  heights  of  high  and  low  vater§  chaerv^d  1S89  amd  1890  ^antSHU 
ouihi  at  the  standard  gauges,  Savannah  JSarhor,  and  arromged  in  ^rotijw  af  ahont «( 

height. 

[All  heightA  refer  to  mean  low  water  at  Fort  Palaakl.]    . 
A.-FORT  PULASKI— FORT  OGLETHORPE. 


Uigli  water. 

Low  water. 

!^Iean  of  ob8er\'ed 

heights  at — 
]N  umber 

19  amber 
of  obser* 
vationt. 

Mean  of  obeerred 
heights  at — 

of  obser- 
vations. 

F<»rt  Pu- 
laski. 

Fort 
Ogle- 
thorpe. 

5.17 
5.84 
6.31 
6.70 
7.22 
7.72 
8.12 
8.56 

Fort  Pu- 
laski. 

Fort 
Ogle- 
thorpe. 

21 

54 

88 

144 

146 

llii 

48 

10 

4.86 
5.51 
5.98 
6.46 
6.93 
7.45 
7.87 
8.37 

42 

67 

130 

158 

136 

53 

37 

13 

-1.67 

—1.06 

—0.40 

—0.08 

0.42 

0.04 

L45 

2.28 

—0.43 
—0.08 
0  21 
0.57 
0.86 
1.27 
1.70 
2.  SO 

B.— FORT  OGLETHORPE— BARGB  OFFICE. 


Hij:h  water. 


Nunibor 
of  obser- 
vations. 


6 

32 
31) 
58 
43 
18 
12 
4 


^lean  of  observed 
heights  at — 


Fort 

Onh>. 

thoi]>e. 


5.47 

r>.8« 
0. 4r. 

C.92 
7.  32 
7.80 
8.44 
8.77 


Barge 
Office. 


Low  water. 


5.63 
6.U2 
6. 56 
7.01 
7.40 
7.93 
8.47 
a.  78 


Number 
of  obst'r- 
vations. 


12 

52  i 
69 
45 
13 

4 


Mean  of  obaerA'ed 
heights  at— 


Fort 

Ogle. 

thorpe. 

—0.46 
—0.00 
0.30 
0.82 
1.35 
1.05 


Barge 
OfHee. 


0.21 
0.58 
0.07 
1.33 
1.82 
2.41 


C— BARGE  OFFICE— CROSS  TIDES. 


High  water. 


Numl)er 
of  obser- 
vatiouH. 


6 
38 
45 
47 
25 
16 
12 


Mean  of  observed 
heights  at — 


Hnrge 
Ottiee. 


5.69 
6.(16 
6.64 
7.11 
7.50 
8.04 
a.  .'i3 


Cross 
Tides. 


5.81 
6.20 
6.74 
7.17 
7.54 
8.01 
8.44 


Low  water 

• 

Mean  of  obaerved  I 

Number 

height 

B  at— 

of  obser-          , 

.  -    .          .^B. 

vations. 

Barge 

CrtNM 

Office. 
0.22 

Tides. 

18 

L88 

63 

0.04 

2.80 

77 

1.10 

2.66 

31 

1.53 

2.06 

10  1          2. 23 

3.66 

1 

1 

1 
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Table  S.—Correapouding  heighU  of  high  and  low  water  in  Savannah  River,  Georgia, 

[AH  heights  refer  to  mean  low  water  at  Fort  Pulaaki.] 


High 
Ogle 

water. 

Low  water. 

Pnlnnki 

Barge 

CroM 

Palaski 

Ogle- 

Barge 

Cross 

4.5 

thoriie. 

Office. 

tides. 

thorpe. 

Office. 

tides. 

4.92 

5.10 

5.32 

-1.6 

—0.40 

0.21 

1.94 

5.0 

5.39 

5.55 

5.74 

—1.4 

—0.84 

0.30 

2.01 

5.5 

5.85 

5.99 

6.16 

—1.2 

—0.22 

0.41 

2.10 

6.0 

C.34 

6.46 

0.58 

—1.0 

—0.09 

0.52 

2.20 

6.5 

0.82 

6.92 

7.00 

—0.8 

0.03 

0.63 

2.29 

7.0 

7.ao 

7.38 

7.42 

-0.6 

0.16 

0.75 

2.38 

7.5 

7.77 

7.83 

7.84 

—0.4 

0.29 

a87 

2.47 

8.0 

8.25 

8.29 

8.26 

—0.2 

0.42 

0.99 

2.56 

8.5 

8.73 

8.75 

8.68 

0.0 

0.56 

1.12 

2.66 

0.2 

0.71 

1.25 

2.77 

0.4 

0.86 

1.38 

2.88 

0.6 

1.01 

1.51 

2.99 

0.8 

1.16 

1.65 

3.10 

1.0 

1.32 

1.80 

3.21 

1.2 

1.48 

1.94 

3.82 

1.4 

1.65 

2.09 

3  43 

1.6 

1.82 

2.24 

3.55 

1.8 

1.99 

2.39 

3.67 

2.0 

2.16 

2.55 

8.80 

2.2 

2.34 

2.71 

8.93 

2.4 

2.53 

2.87 

4.05 

2.    CURRENT  OBSERVATIONS   GENERALLY. 

[n  order  to  secure  a  rapid  execution  of  the  field  work,  it  was  decided  to  work 
(iultaneou8ly  with  five  mt'ters.  All  available  instruments  were  therefore  put  into 
adition  and  rated  by  mo  with  the  following  results: 


)pellor  meter  No.  I 

>P«'1Ut  meter  No.  11 

Hjeller  meter  No.  HI 

n  and  Berper,  Savannah  No.  1 

ff  aiid  lierger,  Savannah  No.  2 

ft  and  Bcrger.  St.  Augustine  No.  1 
is  meter  A 


The  following  gentlemen  were  designated  by  yon  to  assist  me:  Messrs.  S.  M.  Hale, 
iriou  Twiggs,  K.  F.  Ensoy,  W.  G.  Austin,  and  J.  B.  Connolly.  With  the  exception 
Mr.  Hale,  none  of  them  had  any  previous  experience  in  electric  current  meter 
trk,  a  circumstance  which  naturally  caused  much  difficulty  and  delay  in  the  early 
iges  of  the  work  and  the  disadvantages  of  which  has  at  no  time  been  entirely 
ercome. 

rhe  methods  employed  were  essentially  the  same  as  those  described  in  my  report, 
.January  31, 1890,  with  the  exception  that  the  use  of  a  standing  line  was  dispensed' 
th,  the  meter  simply  being  suspended  from  the  end  of  the  copper  chain  and  not 
Id  in  any  other  wav.  The  motive  of  this  change  was  a  twofold  one.  In  the  first 
ice,  it  was  desirable  in  an  exposed  place  like  T^bee  roadstead  to  simplify  and 
^rten  as  much  as  possible  the  operation  of  taking  in  the  meter  as  it  might  possibly 
ve  to  be  performed  quickly  under  suddenly  arising  unfavorable  circumstances, 
the  second  i>lace,  the  new  method  did  away  with  the  difficulty  (always  expen- 
ded when  using  a  standing  line)  of  getting  the  meter  down  to  tiie  lower  strata  in 
troiic:  current. 

The  directions  were  to  be  determined  by  the  observation  with  sextants  of  pole 
ats,  with  one  of  which  every  boat  was  provided. 

\*"i\e  boats  having  been  fitted  out  in  the  usual  way  with  spring  planks^  anchors, 
es,  etc.,  and  all  other  necessary  material  having  been  provided,  on  the  24th  of 
ly  this  and  the  party  were  taken  down  to  Fort  Fulaski,  where  quarters  had  been 
spared,  and  on  tne  morning  of  the  25th  work  was  commenced  and  continued  until 
gust  2.  The  weather  during  this  time  was  not  ver^  favorable ;  a  few  calm  moni- 
es were  fortunately  obtained  for  the  outside  gauging,  but  during  the  rest  of  the 
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time  and  eflpecially  in  the  afternoon  honza  work  was  Twy  madk  IntiNlbnd  vl&  || 
Bqnally  and  rainy  weather.    I  now  proceed  to  submit  the  results  obtained. 

3.    KBll  AND  FLOOD   VOLUlfSS  OAUOIXD. 

The  methods  of  computation  were  the  same  as  those  employed  and  dascriMa 
formtT  reports.  Sixteen  sheetA  of  velocity  diagrams  and  two  aheeta  of  tidal  diagnaa 
in  Avhich  are  embodie<l  the  entire  field  roHults,  are  anbmitted  herewith.  In  n*^ 
to  the  tidal  obHervatious,  it  should  be  mentioned  that  staff  nni^ea  were  eatabliiM 
in  South  Channel  and  in  Lazaretto  Creek  and  wereobaeryedTn  the  naoal  waydmiu 
the  ganging  in  those  localities.  The  two  outer  lines  were  referred  to  a  j^ange  uaiUi 
to  a  pile  in  det^p  water  off  T^bee  Point.  The  self-rejpiBterinjK  tide  gauge  at  Foil 
Pulaski  was  kept  running  during  the  entire  time  of  work  and  worn  it,  as  a  sftandiri 
gauge,  mean  conditions  at  the  other  ganp^es  were  determined.  The  location  of  tki 
gauged  lines  is  given  on  the  appended  diagram,  No.  2,  where  they  are  deeignstoda 
follows : 

1.  Line  L  at  Bell  Buoy. 

2.  Line  M  at  Buoy  No.  2. 

3.  Line  N  near  month  of  South  Channel. 

4.  Line  O  near  mouth  of  Lazaretto  Creek. 

The  two  last  lines  are  situated  within  a  short  distance  from  the  respective  moirt^ 
the  inclosed  tidal  prism  being  in  the  case  of  South  Channel  22.4  milUon  cnbiefBti 
and  in  the  case  of  Lazaretto  i:reek  5.4  million  cubic  feet.  Throngh  the  additioi  i 
these  amounts  to  the  volume  found,  discharge  and  inflow  at  the  moath  wasobtuarf 
in  both  cases  and  those  are  the  figures  rendered  below. 

A  correction  for  tides  was  required  only  in  the  case  of  the  outer  linea,  wliile  in- 
ing  the  gauging  of  South  Channel  and  Lazaretto  Creek  the  rise  and  fkll  waawiMi 
the  mean  range  that  the  figures  were  left  unchanged.  The  ebb  and  flood  vsbnM 
corresponding  to  mean  tidal  conditions  are  as  follows: 


Locality. 


Month  nf  South  Channel. . 
Mouth  of  Lazaretto  Creek 
At  lino  L  (Bell  Buoy) 


Bbb  Tohme. 


705«  800.000 

1U.000.000 

S.  074. 800. 000 


CM<e/Ht 


Not 


We  now  have  to  consider  the  important  snbject  of  ftesh-water  flow,  whiek  ka 
been  studied  more  thoroughly  than  was  possible  heretofore.  By  means  of  ths  idlp 
tious  establlHlied  by  Mr.  G.  W.  Brown  between  the  height  of  the  river  and  ill  Ai- 
cliar^e^  I  have  computed  from  the  daily  readings  of  the  river  gange  at  Angoflstli 
daily  discharges  there  for  a  period  of  five  years,  the  annual  means  of  whi^eOH  ' 
tatiou  are  rendered  in  Table  4. 

Table  4. — Ilainfall  and  discharge  ai  Augntia^  6a. 


Year. 


1AS9 

181K) 

l«»l , 

1K0L> 

189:j , 

M  fan 


Bainfall. 


Jneh£8. 
40.70 
43.00 
48.16 
39.32 
47.54 


45.54 


Iffeuidii- 

ohftTge  mr 

secona. 


12,750 

8.710 

14,100 

IS.  700 

8.700 


11.480 


oi^MnXm 


9.4M 


0.64 

aso 

0.S4 


a.  47 


ml 


M 


The  moan  annual  rainfall  at  Savannah  has  been  found  at  51.7  incluN  from  a i 
of  twi'nty-three  years  (1871-1893).  For  Augnsta,  a  series  of  fourteen  yeaiaoa^'WI 
available  (1880-1898),  from  which  an  annual  mean  of  46  inches  was  dedneed.  O^ 
ing  the  same  period  the  annual  mean  at  Savannah  was  about  40  inohea,  thafeiiS 
inches  Ichs  than  the  mean  found  from  the  longer  series.  The  indicationay  thaiitab 
are  that  the  iiual  means  of  T^iblo  4  of  annual  rainfall  and  discharge  per  saeQlldfli 
somewhat  too  small.  Still  a  eorreetion  of  Ihe  latter  has  not  been  attempMii 
a('<u)uut  of  the  lack  of  data  on  which  to  base  it. 

If  now  the  mean  annual  preeipitation  of  the  entire  river  valley  is  aaaomel  at  M 
inches  and  its  mean  area  at  10,500  square  miles,  then  we  have  a  preoipitatisa  il 
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c. 
I* 


* 

I 
\ 

El 


38,700  cubic  feet  per  second.  The  coefficient  of  offlux  at  the  month  mnst  neoee- 
•arily  be  Rmaller  than  the  one  for  Anffusta^  viz.,  0.47.  Thevalne  of  0.40,  which  is 
quite  consiHteut  with  the  resnlts  of  Table  4  and  which  agrees  essentially,  as  will  be 
seen  latter  ou,  with  the  result  of  our  current  observations,  renders  an  average  fresh- 
water flow  at  Savannah  of  15,480  cubic  feet  per  second. 

The  de term i nation  of  the  fresh-water  state  of  the  river  has  been  done  as  before  by 
menuH  of  the  Augusta  gauge  readings,  according  to  the  following  table  obtained 
from  Mr.  Brown's  discharge  measurements  at  Augusta: 

Gauge  readings  and  corresponding  discharge  at  Augusta. 


Reading  of 

Correa  pond- 

gauge at 
Aagnnta. 

ing  diftcharge 
per  secontL 

Cttbie  /€ft. 

6.0 

3,900 

6.5 

4.500 

7.0 

5.  200 

7.5 

'     5,900 

8.0 

6,600 

8.5 

7,500 

9.0 

8.400 

9.5 

9,400 

The  time  required  for  the  propagation  of  a  given  condition  of  the  river  from 
AugiiHtii  to  the^  tidal  portion  has  been  assumed  at  eight  days,  and  while  this  figure 
is  probably  a  very  good  average,  a  study  of  the  seven  months'  simultaneous  observa- 
tioiiK  at  AuguRta  and  Purysburg,  submitted  herewith,  reveals  the  fact  that  small 
freshots  occnring  during  a  low  river  are  propagated  faster.  The  Augusta  record 
during  and  immediat«lv  preceding  the  present  current  work  was  as  follows: 
July  1—  *  ' 

20 Varying  between  5.2  and  6.8 

21 7.6 

22 12.5 

23 13.3 

24 11.0 

25 8.1 

26  (ganged  line,  Buoy  No.  2) 6.3 

27  (gauged  lino,  BolfBuoy) 6.2 

28 6.2 

29 6.2 

.30 6.0 

31  (gaugcMl  line,  South  Channel) 5. 0 

Tho  siublen  occurrence  of  a  small  and  short  freshet  during  an  otherwise  compara-< 
tively  unitbrin  period  makes  the  determination  of  tho  fresh- water  state  of  the  river 
during  the  ^ranging  of  the  lines  M  (Buoy  No.  2)  and  L  (Bell  Buoy)  a  matter  of  some 
tincertainty,  whirh  might  bo  removed  in  the  case  of  future  current  work  by  the 
establislniuMit  of  a  gauge  at  Purysburg. 

In  view  of  what  has  been  said  above  on  the  time  of  propagation  of  small  freshets, 
the  t'roHh -water  liow  at  tho  mouth  has  been  assumed  as  normal  on  the  26th  and  27th 
of  .Inly,  while  on  July  31  it  has  been  assnmed  as  corresponding  to  an  Augusta  read- 
ing of  6.2.  The  same  assumption  htis  been  made  for  August  1,  on  which  day  the 
line  Lazaretto  Creek  (line  O)  was  ganged.  At  Augusta  a  discharge  of  4,200  cubic 
feet  corresponds  to  a  gauge  reading  of  6.2  and  the  deficiency  of  fresh- water  flow 
during  the  gauging  of  lines  N  and  O  therefore  would  be  11,400 — 4,200  =  7,200  cubic 
feet,  if  it  were  for  the  river  valley  above  Augusta  only.  To  properly  consider  the 
valley  below  this  place  we  have,  however,  to  add  25  percent  to  the  above  figure, 
rendering  for  both  lines  a  deficiency  of  fresh-water  flow  of  9,000  cubic  feet  per 
second. 

In  aceordnnoo  with  their  size,  as  compared  with  the  total  river  cross  section,  one- 
third  of  the  entire  deficiency  should  be  applied  to  South  Channel  and  one-twentieth 
to  Lazaretto  Creek;  that  is: 

Cabio  feet 
per  second. 

South  Channel 3,000 

Lazaretto  Creek •  450 
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Now  the  mean  duration  of  flow  has  been  fonnd  as  follows: 

Mean  duration  of  flow. 


Ebb. 

TmL 

Month  of  South  Channel 

k.      M. 

7     OS 

k.   a 

S9 

Lazaretto  Creek 

6      35       S  SI 

And  we  therefore  obtain  the  following  corrections  to  be  applied  to  the  gngd 
volumes : 

Corrections  for  fresh-water  flow  to  be  applied  to  ike  gauged  volumee. 


Month  of  South  Cliannol .. 
Mouth  of  Lazaretto  Crook. 


Ebb  oorrectlm. 


OubiofeeL 
+  76,000.000 
+  10,700^000 


Flood  CUllJBlliH 


Ai)plyiDg  these  corrections  wo  obtain : 

Table  5. — True  mran  ebb  and  flood  volumee  ae  ganged,  1893, 


Locality. 


Month  of  Sonth  Channel  (at  Lazaretto  Creek). 

Moutli  of  Lazaretto  Creek 

AtlineL  (boUbuov) 


Ouhie/Mt,  OmkUM. 

781.900,000  4it.m6ll 

128.700,000  1  8l,ni,6ll 

2,974,000,000  '  Notobtetaii 


•1.    CIIKCKINi}   THK   PRESENT  AND   FORHEK  RESULTS. 

For  the  volumes  found  in  1890  (Chief  of  Engineer's  Report  for  1890,  p. 
have,  according  to  our  present  data,  the  following  f^esh-water  correotton: 


Locality. 


Line  H. 
Line  I  . 
Line  K. 


Gauge- 

reading  at 

Auguata. 


8.6 
7.6 
7.2 


Deflclency  per 


At 


At 


AngiMta.  I  the  meA 


ChOiofset. 
8.000 
6i,S00 
ft,  000 


CM 


In  accordance  with  the  relative  size  of  channel  the  percentage  of  the  AiU  dai- 
oiency  of  fresh-water  flow  to  be  applied  in  each  case  is  as  follows: 
Line  H,  two-thirds  of  deficiency  to  be  applied. 
Line  I,  onc-lialf  of  deficiency  to  be  applied. 
Line  K,  one-tentli  of  deficiency  to  be  applied. 
The  mean  duration  of  flow  nt  those  places  is  as  follows  (Tables  F,  Srppeiidiod  tl 
Report  of  1890) : 


MMadsnIta 
ofimr. 

■ 

Ebb. 

nMi. 

Line  H ............................•.■.>>>. 

h.m, 

eas 

6U 

M 

LiiM-  I 

!■ 

Line  K  ...................................•.•••...................._........•......••. 

!■ 
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And  we  therefore  obtain  the  foUowinj^  corrections  to  be  applied  to  the  ganged 
Tolumes : 


Zanell 

Z^inel 

C«ineK 


Ebb  correction. 


Cubic  feet. 
+  76,  000, 000 
+  81.500,000 
+  1«,500,000 


Flood  correc- 
tion. 


Oubiefset. 
—70. 200, 000 
—  72,200,000 
—16,600.000 


If  these  corrections  are  applied  and  if  a  tidal  prism  of  80,000,000  cubic  feet  is  added 
>  the  volames  fonnd  at  line  H,  in  order  to  obtain  the  flow  at  the  mouth  of  the  North 
hannel,  800  feet  below  Wing  Dam  35,  then  we  have : 

Table  6. — True  mean  volumes  of  tidal  flow  gauged,  1890. 


Locality. 


[onth  of  North  Channel,  800  feet  below  Wing  Dam  35 

\t  line  I 

.tlineK,  Wrights  River 


Cuhi«ftet. 
1, 784, 800, 000 
1, 473, 600, 000 
804,500.000 


Flood. 


Cubic  fe^. 

1.420,500,000 
976. 400, 000 
804,-800,000 


From  the  figures  of  tables  5  and  6  the  entire  discharge  of  Savannah  River  proper, 
^t  a  line  drawn  immediately  above  Lazaretto  Creek  across  South  Channel  and  imme- 
^ately  above  Wrights  River  across  North  Channel,  is  fonnd  as  follows: 

Table  7. — True  mean  tidal  volumes  at  mouth  of  Savannah  River, 


Locality. 

Ebb. 

Flood. 

^.t  month  of  South  Channel,  eaiised  1893 

Cubic  feet. 

781, 300, 000 
1. 784, 800, 000 

Cubic  feet. 
493. 900. 000 

^.t  mouth  of  North  Channel,  iranired  1890 

1,420,500,000 

Entirt^  river - 

2,566,100,000 

1,914,400,000 

For  the  volumes  found  in  1889  (Chief  of  Engineer's  Report  for  1890,  p.  1278)  we 
liave,  according  to  our  present  data,  the  following  figures  for  fresh-water  correction: 


I^ocality. 


Xine  F,  North  Channel 

Xine  I).  South  Channel 

Xine  G.  Duck  Puddle 

Xine  E,  St.  Augustine  Creek 


Gauge- 
reading  at 
Augusta. 


8.0 
9.2 
8.5 
9.0 


Deficiency  per  second. 


At        '        At 
Augusta,    the  mouth. 


Cubic  feet. 
4,800 
2,600 
3,900 
8,000 


Cubic  feet. 
6,000 
3,250 
4,875 
8,750 


In  accordance  with  the  relative  size  of  the  various  channels  the  percentage  of  the 
fiill  deficiency  of  fresh-water  flow  to  be  applied  in  each  case  is  as  follows  (fine  6  on 
account  of  its  insignificance  having  been  left  out) : 

Line  F,  one  half  of  the  full  deficiency  to  be  applied. 
Line  D,  one- third  of  the  full  deficiency  to  be  applied. 
Line  E,  one-sixth  of  the  full  deficiency  to  be  applied. 
The  mean  duration  of  flow  at  the  various  places  is  as  follows  (Tables  B,  appended 
to  Report  of  1890) : 


Duration  of  flow  at  line  F. 
Duration  of  rtow  at  line  D 
Duration  of  How  at  line  £. 


Ebb. 

A.m. 
7  07 
7  18 
620 

Flood. 


h.  nt. 
5  18 
507 
606 
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And  we  therefore  obtain  the  following  corrections  to  be  applied  to  the  gin|«diri 
omes,  in  order  to  reduce  them  to  mean  conditions  of  ftwh-water  flow: 


Ebboorrectioii. 

LineF ,... 

+  78,900.000 
+  28.900,000 
+  14.300.000 

Line  D •,... 

— MMfl 

LineE 

— lIMfl 

The  application  of  these  corrections  to  the  volnmes  at  the  head  of  p.  1278,Rcpir 
of  1890,  rendert)  the  following  volumes  corres]iM>ndingto  mean  conditions  oftidaai 
fresh-water  flow : 

Table  8. — True  mtan  volumes  of  tidaUJlaw  gaugm,  1889. 


Locality. 


Line  F.  N orl  h  (Channel 

Lino  D,  Sonth  Channel 

Lino(},  Duck  Pucldlo 

Lino  K,  Si.  Au^iiHtiue  Creek 


Ebb  Yolame. 


Ovhie/tet. 

1.100.000.000 

7n,  600,000 

78,700.000 

850,700,000 


Flood 


OmNcM 

MM* 
87,mi 


In  the  Report  of  1890  (pp.  1300,  1301)  the  volames  fonnd  for  the  month  of  Ktf 
Clinniiel  are  compared  with  those  found  in  1889  for  an  upper  point  of  North  Chiia 
lint  the  value  of  the  check  thus  obtaiued  is  dependent  on  the  oloseuesa  with  wU 


purpose  it  is  necessary  first,  to  tleduce  from  the  figures  of  Table  8  the  volnmesofflf 
in  »South  Channel  below  St.  Augustine  Creek.     (See  Report  of  ISQO,  pp.  1287,  Iff 

TIIK   FLOW  IN  SOUTH  CHANNEL  BELOW  ST.  AUGU8TINK  CREBK. 

L  EBB. 

CoUeM 

Ebb  outflow  at  line  D -.•-.     777f600li( 

(e-f/)  for  St.  Augustine  Creek -H6,00a( 

823,60ai 
Ebb  outflow  through  St.  Augustine  Creek 860,700^1 

Conseciuontly.  ebb  flow  in  South  Channel  below  St.  AngUBtine 
deck 4?2,Wi 

2.  FLOOD. 

Cubic  In 

Flood  inflow  at  lino  D 407,900, 

(«4-/)  for  St.  Augustine  Creek -|-46,000, 

453,900. 
Flood  inflow  through  St.  Augustine  Creek 27B, 000^ 

Consecpieutlv,  flood  flow  in  South  Channel  below  St.  Angustine 
Cmk 178,900, 

From  these  figures  and  those  of  Table  8,  in  connection  with  the  Tolomea  of  tS 
l)rism  and  of  (c-f./)  giv«Mi  on  pp.  1288  and  1300  of  the  report  of  1^,  we  now  find 
flow  at  the  mouth  as  deduced  from  the  gauging  of  1889,  while  the  aome  qnanti^ 
dei luced  from  the  gauging  of  ISIK)  and  1893  has  been  rendered  aboTe  in  Tabla  7. 

Tablk  9.— The  fiow  at  the  mouth  of  Savannah  RiveVf  as  determined  from  fA«  fWV<^ 

ISSiK 

1.   EI3B. 

CnWafii 

Ebb  outflow  at  line  F lylO0^200i 

Ebh  outflow  Scmth  Channel  below  St.  Augustine  Creek ^       478,900, 

Ebb  outflow  at  line  G 73^700i 
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Cubic  feet. 

Iftl  prism  from  line  F  to  line  H,North  Channel 542,600,000 

ial  prism  from  line  H  to  mouth  North  Channel 80, 000, 000 

lal  prism  to  mouth  South  Channel .-.      550,  000, 000 

2,819,400,000 
,B  (6+/)  (pp.  1288  and  1300) 140,000,000 

Cousetpiently,  ebb  outflow  at  mouth  (North  and  South  chan- 
nels) 2,679,400,000 

2.    FLOOD. 

Cubic  feet. 

lod  inflow  at  line  F 675,000,000 

<h\  inflow  South  Channel  below  St.  Augustine  Creek 178, 900, 000 

lod  inflow  at  line  G 87,900,000 

n  of  tidal  prisms,  as  above .• 1, 172, 600, 0(X) 

2, 114, 400, 000 
18  (e-f-/) : 140,000,000 

Consequently  flood  inflow  at   mouth  (North  and  South   chan- 
nels)   ' 1,974,400,000 

.n  approximate  check  of  the  work  of  1893  is  Anally  afforded  by  comparing  the 
^volume  found  at  line  bell  buoy  with  the  sum  of  the  ebb  volumes  at  line  I  (1890), 
uouth  of  South  Channel  (1893),  and  at  mouth  of  Lazaretto  Creek  (1893).  If  there 
i  no  flow  across  Oystor  Bed  training  wall,  then  this  sum,  added  to  the  inclosed 
al  ])ri8m,  would  necessarily  be  equal  to  the  ebb  volume  at  line  bell  buoy.  Bat  the 
►  current,  as  a  matt-er  of  fact,  does  cross  the  training  wall  in  a  southeasterly  direc- 
1  (see  diajjram),  and  consequently  we  must  expect  to  find  the  latter  volume  some- 
at  greater  than  the  former.     The  actual  figures  in  the  case  are  as  follows: 

Ehh  flow  at  line  L  {hell  huoy),  as  deduced  from  upper  lines. 

Cubic  feet. 

I»  volume  at  line  I  (gauged  1890) 1,473,600,000 

t)  volume  at  mouth  of  South  Channel  (1893) 781,300,000 

b  volume  at  mouth  of  Lazaretto  Creek  (1893) 122,  700, 000 

al  prism  to  Oyster  Bed  training  wall  and  line  bell  buoy 652,  2(X),  (X)0 

Conseciuently,  ebb  flow  at  line  L  (bell  buov) 2,899,800,000 

l»  volume  found'by  gauging  on  line  L  (bell  buoy)  1893 2,974,600,000 

Summary  of  checks  applied  to  the  gauging  of  189S, 

1.  TIDAL. 


Date  of  work. 


Tidal  volumes. 


Mouth  of   North  and  South 
('hannel. 


At  line  L 


Ehl». 


Flood. 


Ebb. 


Flood. 


Cubic  feet.  Cubic  feet.     \      Cubic  feet. 

2.  ♦579.  400. 000  '     1.974.400,000  I 

ami  181»3 !     2,566,100,000       1,914,400,0001     2,899,800,000 

!     2,  974, 600, 000 


Cubic  feet. 


2.  FRESH. WATER  FLOW. 

Cubic  feet  in  12^  25". 

foninl  ill  1889 705,000,000 

fomul  in  IWK)  and  1893 651,700,000 

t  should  be  mentioned  here  that  the  corrections  applied  for  fresh-water  flow  are 
Ject  to  some  doubt.  This  amount  has  been  deduced  from  the  gauge  readings  at 
j^ustn  on  tlio  banis  of  the  relations  between  height  of  water  on  gauge  and  vol- 
M  of  discbarge,  a.s  CHtablished  by  Mr.  G.  W.  Brown.  But  it  is  known  that  the  river 
at  Augusta  has  been  considerably  raised  during  the  last  ten  or  twelve  years, 
ich  movement   must  have  modified   the  above-mentioned  relation.     The  exact 
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time  at  which  this  silting  up  of  the  rlTer  bed  took  place  is  not  loiowii.  Hl&I 
Brown  believes  that  it  happened  during  the  great  September  freshet  of  1888.  h 
the  monthly  and  annual  means  of  gauge  readings  at  Augusta,  appended  hsTBto^MS 
to  indicate  that  it  was  a  gradual  occurrelice,  exteudins  over  a  period  of  mv 
yeai-H,  probably  from  1884  to  1891,  and  possibly  interruptea  during  this  timebynfcs 
^ndo  movements.  If  this  is  true,  then  all  corrections  for  ftesh- water  flow  ippHii 
m  tiiis  and  foi-mer  reports  are  subject  to  errors,  the  precise  extent  of  whi«sh  cumI 
be  ascertained  without  the  re^auffing  of  the  river  at  Augusta,  and  henee  prolnkl} 
tlio  small  discrepancies  appearing  here  and  there.  Although  these  diserepandeiai 
not  of  sufficient  importance  to  impair  the  practical  value  of  the  results  obtiiMi 
still  it  might  be  advisable  under  the  circumstances  to  once  more  nuge  theriwil 
Augusta  under  a  number  of  different  conditions  of  height.  For  everj  hUm 
gauj;iiig  at  the  mouth  of  the  river  I  would  further  suggest  simultaneous  olsefn 
tioiis  to  be  made  on  the  Purysburg  gauge,  by  which  means  the  time  of  sniTilod 
fre.shot  and  the  commencement  of  its  influence  on  the  discharge  at  the  mouth  en k 
determined  with  great  accuracy. 

In  the  prece<ling  discussion  the  volumes  only  have  been  dealt  with,  whik  A 
distribution  of  flow  over  the  cross  sections  has  not  been  touched  upon.  Ftr  A 
outer  mouth  this  is  represented  in  two  diajgrams  fon  sheet  No.  4)  showing  the  # 
tribiition  of  mean  and  of  maximum  velocities  at  line  L.  It  may  be  added  thiki 
line  M  these  conditions  are  quite  similar,  the  greatest  velocities  there  alsohnggii 
the  Ty bee  shore.  Further  details  in  regard  to  this  are  apparent  flrom  the  sppesii 
tables,  A,  giving  volumes  of  discharge. 

5.   SUMMARY  OF  RESULTS  FOR  THK  REGION  OF  THE  MOUTH. 

CouBideriug  all  available  evidence,  the  following  figures  may  be  looked  spM 

reasonably  near  the  truth : 

Table  10. — Tidal  volumes  at  and  near  the  mouth  correeponding  to  mean  eanditivutft 

and  f  reek-water  flow. 


Locality. 


1.  Mouth  of  North  Channel  (800  feet  below  Wing  Dam  35) 

2.  Mouth  of  South  Channel  (at  Lazaretto  Creek) 

3.  Mouth  of  Lazaretto  Creek 

4.  Between  Ovuter  Bed  Sboal  and  Cockspur  Island  (line  I) 

6.  Mouth  of  Wrights  River  (line  K) 

6.  North  of  Oyster  Bed  Shoal,  including  Wrishts  River 

7.  Entire  flow' at  mouth  proi>er  (sum  of  1  and  2)  .> 

8.  At  outer  mouth,  line  L  (bell  buoy) 


OuMefMl, 

1,76ft.  000. 000 

781.000.000 

128.000,000 

1,474.000.000 

806.000.000 

018,000.000 

8.606,000.000 

8.876.000.000 


rkoL 


1,491.0111 


i.iu.« 

8,10l.« 


These  mean  volumes  are,  of  course,  susceptible  of  ffrest  changes  when  eithtf 
tidal  conditions  or  the  conditions  of  fresli-water  flow,  or  both,  depart  item' 
mean.  In  regard  to  the  iullnence  of  the  variations  of  frosh-water  flow,  the  fbOi 
iug  may  be  said : 

The  average  fresh- water  dow  is  found  from  the  evidence  submitted  in  taUfli^ 
and  10,  as  follows : 

Table  11. — Average  fresh-water  flow  of  Savannah  Biver, 


Locality. 


At  Auf^uRta  . 
At  Savannah 
At  mouth  *.. 


Daring  one- 
half  lunar  day. 


OvbU  feeL 
610.000,000 
706,000.000 
652.000,000 


XnoMiw 


I 


*  The  losH  of  volume  below  Savannah  is  caused  by  the  outflow  through  St.  Angoitiiie  CnA 

'I'hese  mean  volnmos  correspond  to  a  guage  reading  of  about  10.6  at  Aug! 
When  the  water  rises  to  19  feet  on  the  Augusta  gauge  thenthefiresh-wmteir  flowl 
is  ju8t  about  trebled,  and  when  it  rises  to  25  feet  then  the  ftesh- water  flow  Is  a) 
five  times  as  great  as  normally.  In  the  following  three  tables  the  inflaenoeof  i 
freshets  on  the  discharge  is  set  forth.  In  computing  them  it  has  been  assunsd 
three- sevenths  of  the  entire  volume  passes  through  cross  Section  I,  and  thzee-lbi 
through  cross  Section  L. 
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12. — Tidal  flow  at  mouth  of  North  and  South  Channel  under  mean  tidal  condU 

tions, 

1.  FOR  AN  AVERAGE  FRESH-WATER  FLOW. 


Designation. 


Duration. 


Average^ 

cross  section 

area  of 

discbarge. 


h.  m, 
6  30 
5  bb 


Square  feet. 
70,000 
84,000 


Volume  of  discharge— 


Dnrimg 
12^26-. 


Cubic  feet. 
2, 566, 000, 000 
1, 014, 000, 000 


During 
1  second. 


OuJbiefeet. 

100,700 

90,000 


Mean 

velocity  per 

second. 


6  50 
5  35 


70,000 
84,000 


4, 195,  000, 000 
605,  000,  000 


170,500 
34,600 


Feet. 


1.57 
1.07 


2.  WHEN  THE  AUGUSTA  GAUGE  READS  19  FEET. 

6  30 
5  55 

70,000 
84,000 

3,  370, 000,  000 
1,  270, 000, 000 

144,000 
59,700 

2.06 

0.71 

3.  WHEN  THE  AUGUSTA  GAUGE  READS  25  FEET. 

2.44 
0.41 


BLR  13. —  Tidal  flow  at  Oyster  Bed  Shoalj  line  I,  under  mean  tidal  eonditiona. 
1.  FOR  AN  AVERAGE  FRESH-WATER  FLOW. 


Average 

Duration.   ^"^;!«:Sr° 
area  of 

1    discharge. 

Volume  of  discharge — 

Mean 

Desiifiialion. 

During 
12^  25«. 

During 
1  second. 

velocityper 
second. 

h.m.  j  Square  feet. 
6  35                 35,  200 
5  50                40,  900 

Cubic  feet. 
1, 474, 000, 000 
976, 000, 000 

Cubic  feet. 
62. 200 
46,500 

Feet. 
1.77 

1.14 

2.  WHEN  THE  AUGUSTA  GAUGE  READS  19  FEET. 


6  35 
5  50 


35,200 
40.000 


1,  815,  000, 000 
695, 000, 000 


3.  WHEN  THE  AUGUSTA  GAUGE  READS  25  FEET. 


7  00 
5  25 


35,200 
40,900 


2,150.000 
430,000 


90,700 
20,500 


2.58 
0.50 


;  14. — Tidal  flow  at  outer  mouth,  line  L  (hell  huoy),  under  mean  tidal  conditions, 
1.  FOR  AN  AVERAGE  FRESH- WATER  FLOW. 


DeMignation. 


Duration. 


h.  tn. 
6  13 
6  12 


Averftge 

cross -sect  ion 

area  of 

discharge. 


Volume  of  discharge — 


During 
12^25-. 


Square  feet. 
82,000 
92,000 


Cubic  feet. 
2, 975, 000, 000 
2, 100, 000, 000 


During 
1  second. 


Cubic  feet. 

132,900 

94,200 


Mean 

velocity  per 

second. 


Feet. 
1.62 
L02 


2.  WHEN  THE  AUGUSTA  GAUGE  READS  19  FEET. 


6  13 
6  12 


82,000 
92,000 


3,485,000,000 
1,575,000,000 


155,600 
70,600 


1.90 
0.77 


3.  WHEN  THE  AUGUSTA  GAUGE  READS  25  FEET. 

6  13 
6  12 

82,000 
92,000 

4,010,000,000 
1,050,000,000 

179,000 
47.100 

2.18 

0.51 
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In  connection  with  tables  12, 18,  and  14,  and  in  ftxtlMat  fllnsti^tloB  of  tk  hi 
enco  exercised  by  the  frenh-water  flow  on  tbe  flow  in  the  tidal  portion  of  8anM 
Kiver,  the  following  results,  gathered  from  aiitndy  of  fonrteen  yean*  (IWHfll 
obMTvations  at  the  Angasta  gange,  are  rendered  here.' 

Freshets  of  18  feet  least  height  ooonr  on  the  aTerage  six  times  annnallj,  witt  ■ 
aggregate  duration  of  twenty-six  days.  During  Suaatixj,  Febmary,  and  Hmk 
there  IS  on  tlio  avernse  one  of  those  freshets  in  eaoh  month,  wi^  an  aTemgetefr 
tion  of  five  days  each.  During  the  remainder  of  tbe  year  there  is  on  the  snap 
one  such  freshet  every  three  months,  with  an  average  duration  of  three  lai  » 
half  days  each. 

Every  year  averages  nearly  three  freshets  running  m  to  or  above  25  fbet,  tni 
which  occur  during  the  first  three  months  of  the  year.  One  of  these  freshettwillHi 
up  to  or  above  30  ^t,  generally  during  the  iirst  tiiree  months  of  the  year,  mdjh 
May,  August,  or  September.  ^^ 

The  influence  exercised  on  the  flow  by  the  varying  tidal  oonditions  is  lIluMri 
by  the  following  three  tables. 

Table  15,— Tidal  flow  at  mouth  of  North  and  South  CAaassI  under  mmn 

of  fre^K^ater  jUtm, 

1.  FOR  A  MEAX  TIDE,  RIBS  AND  7AI.L  6.75  IVBT. 


DeHignation. 


Ebb... 

Flood. 


Duration. 


A.  fKi 

0  30 
5  55 


Aversge 
erofl8*8e<»ioii 

area  of 
diaobarga. 


,000 
84,000 


Tohime  of  dJaoharga^ 


During 


.flfa. 


SiBSB, 
1.014,000,000 


10B.O0O 
80,000 


FOR  A  MEAN  SPRING  TIDE,  RISE  AND  FALL  8  FEBT. 


Ebb.. 
Fl<>o<l 


6  30 
5  55 


I 


71.000 
85,000 


2,944,000,000 
2,344,000,000 


121, 810 
]«,4f0 


W.  FOR  A  HIGH  SPRING  TIDE,  RISE  AND  FALL  9 


Kbb.. 

FliXHl 


6  30 
5  55 


72,000 
86,000 


8,268,000.000 
2,688,000.000 


Tahi.k  10.—  Tidal  flow  at  Oyster  Bed  Shoal,  line  T,  wtder  meoti  oonAMsM  rf, 

water  flow. 

1.  FOR  A  MEAN  TIDE,  RISE  AND  FALL  8.78 


Designation. 


Ebb  .. 
FIikmI 


Duration. 


h.  m, 
6  35 
5  50 


Areraee 

crosB-Rcction 

area  of 

diacbarge. 


Square  feet. 
35,200 
40,900 


Yolnme  ot 


Daring 
12h25p-. 


1,474,000,000 
978,000,000 


2.  FOR  A  MEAN  SPRING  TIDE,  RISE  AND  FALL  8 


Ebb  . . 
Flood 


6  35 
5  50 


36,000 
41,500 


1,875,000,000 
1,156,000,000 


3.  FOR  A  HIGH  SPRING  TIDE,  RISE  AND  FALL  9 


Ebb.. 
Flood 


6  35 
5  50 


36,500 
4*J,000 


1,865,000,000 
1,385,000,000 


78,888 
81,806 


,.\ 
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Tidal  Jlow  at  outw  mouth f  line  L  {hell  buoy),  under  luean  oonditiom  of 

freak-water  Jlow, 

1.  FOR  A  MEAN  TIDE,  RISE  AND  FALL  «.75  FEKT. 


Designatiuu. 


•od 


Dnnttiou. 


h.  m. 
6  13 
6  12 


Average  Volnme  of  dUcharge — 

cro8R-Hection . 
area  of 
discbarge. 


Square  feet. 
82,000 
92,000 


During 
12*  25-. 


Cubic  feet. 
2, 975,  UOO,  000 
2, 100,  000,  000 


During 
1  seoond. 


Cubic  feet. 

132,900 

94,200 


Mean 

velocity  per 

second. 


Feet. 


1.62 
L02 


2.  FOR  A  MEAN  SPRING  TIDE,  RISE  AND  FALL  8  FEET. 


•od 


6  13 
6  12 


83,500 
93,500 


3, 321,  000, 000 
2, 461, 000, 000 


148.300 
110. 400 


1.78 
L18 


3.  FOR  A  HIGH  SPRING  TIDE,  RISE  AND  FALL  9  FEET. 


6  13 
6  12 


85. 000  I  8,  683, 000, 000 
95,000  ,  2.823,000,000 


164,400 
126,600 


1.93 
1.33 


n.  connt'ction  with  tables  15,  16,  and  17  it  should  be  stated  that  from  a  study  of 
>'ear'a  tidal  observations  at  Fort  Pulaski  it  appears  that  annually  about  136  tidal 
fc'«»8,  of  8  feet  hei^jht  or  more  enter,  the  Savannah  River,  40  of  which  obtain  a 
i^ht  of  9  feet  or  more.  Roughly  speaking,  it  may  therefore  be  said  that  tiiles  of  8 
i  range  or  more  occur  nearly  three  times  a  week,  and  that  of  these  there  is  nearly 
«very  week  rising  to  a  height  of  9  feet  or  more. 

lie  above  discussion  of  the  tidal  dow  under  other  than  mean  conditions  is  limited 
=*iich  conditiims  that  are  of  comparatively  frequent  occurrence.  Beyond  these^ 
i.imstances  will  sometimes  arise  under  which  the  tiow  may  assume  very  much 
C«r  proportions.  Under  the  inHuenc^  of  such  extreme  freshets  as  occur  on  the 
**age  once  in  a  year  the  flood  current  of  the  river  may  be  obliterated  entirely 
^n  to  the  very  mouth,  and  the  ebb  discharge  dnring.half  a  lunar  day  may  runup 
S,0OO,O(H),O()O  cubic  feet  or  more.  liut  the  dis(;harge  per  second  is  not  increased 
lie  same  ]>roportion,  aa  the  duration  of  ebb  currents  is  now  so  much  longer,  and  the 
i^u  velocity  is  increased  in  a  still  smaller  ratio,  as  the  discharge  takes  place 
>ugh  a  greater  area  of  cross  section.  Still  it  is  probable  that  very  high  freshets 
1  ])r()duce  in  the  region  of  the  mouth  mean  velocities  as  great  aa  3|  feet.  As  we 
^nd  from  the  mouth  these  velocities  increase,  and  there  are  therefore  created 
^  uch  a  Ireshet  the  most  unfavorable  conditions  toward  the  maintenance  of  the 
«:inel  in  the  tidal  portion  of  the  river.  The  water  will  arrive  there  charged 
^  ninterial  scoured  out  above  and  ready  to  deposit  the  same  as  soon  as  the 
»  ig  tide  KUtliciently  slackens  the  ebb  current.  The  importance  of  the  fresh- water 
^  in  maintaining  a  channel  in  the  lower  river  is  dependent  not  only  on  its  vol- 
^,  but  also  on  its  uniformity,  and  the  more  it  loses  the  latter  character  the 
^«  its  beneficial  influence  will  be  im])aired. 

\\Q  immediate  practical  conclusions  that  can  be  based  upon  the  current  observa- 
fcs  recentlv  made  at  the  mouth  are  aa  follows:  The  great  velocities  on  the  Tybee 
»it  side  of  the  outer  channel  show  ua  that  the  direction  of  the  North  Channel 
*  barge  can  not  be  parallel  to  the  Oyster  Betl  training  wall,  but  must  incline 
'  ard  Tybeo  Point.  This  is  corroborated  by  the  observations  of  directions  rep- 
ented on  sheet  No.  4,  and  also  by  a  series  of  observations  of  directions  made  in 
^ruary,  IHiU,  in  the  vicinity  of  Buoy  No.  9.  You  have  already  decided  to  arrest  this 
I  (|ue  flow  across  the  Cockspur  Island  shoals  1>y  the  construction  of  a  southern 
ning  wall  parallel  to  the  Oyster  Bed  training  wall  and  at  a  distance  of  2,400 
-  f'nun  it.  There  can  be  no  doubt  that  in  this  way  a  greater  volume  will  be 
i-cte*!  over  the  knoll,  and  the  channel  as  far  out  as  Buoy  No.  9  will  probably 
«)nie  permanent,  possibly  shifting  its  location  to  alongside  of  the  new  training 

lie  main  im])ortance  of  the  recent  ganging  is  to  be  sought  in  this,  that  it  forms 

final  part  of  extensive  and  self-checking  work  done  before  those  improvements 

"e  carried  out,  which  must  bring  about  the  most  important  changes  in  the  reffi- 

ti  of  the  river.     We  therefore  now  have  a  very  full  and  reliable  record  of  ^e 

ditiona  of  dow  as  they  were  before  the  constmction  of  the  Maokay  Point,  the 
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South  Channel,  the  North  Long^  Island,  and  the  Cockspnr  Island  works.    Bj  ■ 
of  reeauging  after  the  completion  of  these  works  it  will  become  feasible  to  n 
nize  tiio  changes  caused  by  them  and  to  reliably  shape  fturther  work  towird 
improvement  of  the  outer  mouth. 
Submitting  the  above,  I  am,  Captain, 

Very  respectfully,  your  obedient  servant^ 

£.  A.   GlKSELEB, 

A99i9tani  £n§m 
Capt.  O.  M.  Carter, 

Corps  of  EngineerSf  U.  S,  A, 


Table  A. —  Vohimea  of  discharge  corrected  to  mean  Odai  oomliljoiw. 

LINE  L,  BELL  BUOY,  EBB. 


Timeof  olianf^e 
of  current  on 
date  after — 

Moan 

duration 

of  flow. 

Mean  oroM- 
aeotional 

area  of  dis- 

charge  on 

date. 

Observed 
mean 

length  of 

flow  on 

date. 

Ratio  of 

mean  rite 

and  fall  to 

rise  and  fall 

on  date. 

Volnw 

diwlai 

nndffB 

H.  W. 

L.W. 

3ftn. 

/        60 

60 

45 

45 

tidal  0* 
tkn 

1 

Min. 

[       54  1 

1 

h.  tn. 

Squarefeet. 
15,000 
20,000 
18.900 
22,800 
8,900 

Feet. 
29,000 
81,760 
81.400 
80,500 
18,000 

L148 
L143 
1.143 
L143 
1.143 

617.1 
747.1 
678.3 

961.  a 

88.S 

2 

4 

5 

Slioro 

* 

. 

54 

52 

6    11 

81,800 

29,380 

2, 971 J 

LINE  M,  BUOY  NO.  2,  EBB. 

[Note.— TliG  duration  of  mean  ebb  flow,  an  well  as  the  volumes  found  at  line  H,  are  not  coni 

reliable.] 


1 

2 

3 

4 

Shore 


GO 
56 
83 
62 


65 


40 
38 
42 
23 


36 


5    43 


38,000 
14.240 
13,640 
28,400 
7,000 


100,880 


82,400 
84,820 
28,010 
42,064 
21,^00 


81,440 


1.241 
1.241 
1.24J 
1.341 
1.241 


LINE  N,  MOUTH  OP  SOUTH  CHANNEL,  EBB. 


Shore 

1 

2 

3 

4 


I 


23 
35 
36 
42 


35             57  I          7    02 
Tidal  ])ri8m  botweeu  Line  N  and  mouth 


270 
3,970 
3,530 
3.8.'>0 
6,160 


15,780 


22,300 
44,600 
48,100 
45.540 
89,600 


40.028 


1.0 
1.0 
1.0 
1.0 
1.0 


Kbb  diReliar|!0  at  mouth  of  South  Chnnuel 


1.527,! 
60t,< 
440,: 

1.514.1 

181.1 


4,27i.i 


6. 

87, 

161. 

175, 


706b 


Shor»» 

1 

2 

3 

4 

Shore 


LINE  N.  FLOOD. 


35 


67 


5    23 


Tidal  ))riHin  iH'tween  Line  N  and  Tin>uth 

Flood  inflow  at  month  of  South  Channel 


800 
2,155 
3,820 
4,160 
.5.205 
1,445 


17, 175 


13,200 
26,400 
82.860 
84,000 
83.150 
16,600 


26.120 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


56L 

ISS. 
143. 

175. 
13. 


689. 
32. 


663. 


-  T/DE  IN  6AVANN 


T     / 


30 


!     I     I     I 


€S    ///   F££T 

daooo 10.000 

I    I    M    I    I    1    1    1    I 


I    I    I     I    I    1    I    I     L 


t  < 


»V    /N  TMtS  0/A6fiA/rr     //A 

\s    oBsef^vATioNS  or  H. 

GLETHO/iPe     ANO    FffOM 
^6£  O^FfCe    AAfO     CffOS 


*t/C£0   TO    M£A/V  LOty  I^A 


8 


k 

It: 
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K  A. —  tuliimci  of  ditchargt  corrciUd  to  mean  tidal  conilitiont — COQtiliiiOiI. 
LINK  O.  LAZARETTO  CKEEE.  EHII, 


>  or  ills-      tpnglliof 


tidil  cuiidl- 
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BLK  1>. — Daily  and  monthly  mean  diaehargef  in  tkousandit  of  cubic  feet  per  second, 

of  Savannah  River  at  Jugtuta  in  1801, 

[Mean  discharge  for  year,  14,160  feet.] 


•at*'.         1 

Jan. 

5.9 
5.8 
-,. « 
11.4 
H.4 
7.0 

6.:j 

0.2 

6.0 

0.0 

13.4 

36.7 

44.5 

•JH.  7 

17.0 

11.0 

13.8 

17.  .'> 

14.0 

10.4 

i>.  0 

8.4 

11.2 

22.  7 

16.0 

12.8 

1.3.  4 

10.4 

».« 

2X.7 

38.  G 

Feb. 

26.2 
37. 1 
45.  2 
56.0 
53.  0 
33.  5 
21.6 
03.4 
70.6 
50.4 
4.t.7 
41.0 
L'0. 5 
21.0 
20.3 
17.8 
22-  2 
29.  6 
28.1 
21.4 
18.8 
28.1 
40.6 
28. 1 
20.  5 
18.3 
42.1 
34,4 

1 
Mar.  1 

1 

Apr. 

33.8 
41.3 
53.0 
41.3 
27.8 
21. 4 
19.0 
17.0 
16.0 
15.3 
14.8 
15.3 
14.  5 
13.8 
13.1 
12.6 
13.1 
12.8 
12.1 
11.4 
1     11.2 
11.0 
10.8 
10.8 
14.5 
13.4 
10.4 
9.8 
9.4 
9.2 

May. 

8.8 

8.8 

8.6 

8.6 

8.2 

8.0 

7.9 

7.7 

7.5 

7.1 

7.3 

7.1 

7.1 

8.0 

13.3 

14.5 

10.4 

8.4 

7.9 

7.7 

8.0 

8.0 

7.5 

6.8 

6.8 

6.8 

7.5 

10.0 

12.1 

11.0 

10.2 

Juno. 

8.6 

7.7 

7.0 

6.8 

6.5 

6.8 

7.1 

11.4 

15.8 

15.0 

14.8 

14.5 

16.0 

13.6 

10.8 

8.8 

7.9 

7.0 

7.9 

7.3 

7.3 

5.9 

6.5 

6.6 

6.2 

5.9 

5.5 

5.1 

5.1 

4.9 

July. 

5.5 
5.2 
4.9 
4.6 
4.5 
4.5 
4.5 
4.5 
4.8 
7.7 
6.3 
5.1 
4.8 
4.5 
4.5 
4.5 
4.6 
4.9 
8.0 
9.2 
6.3 
6.6 
5.9 
6.5 
6.6 
6.6 
8.0 
13.6 
10.4 
12.6 
16.5 

Aug. 

18.8 

14.5 

17.5 

12.8 

9.4 

7.5 

6.5 

6.0 

5.6 

5.3 

5.2 

5.5 

5.2 

5.3 

5.5 

5.2 

4.9 

4.5 

4.9 

5.2 

5.5 

8.2 

8.8 

8.4 

17.0 

21.4 

53.8 

61.5 

42.1 

29.3 

21.4 

Sept. 

Oct. 

4.5 
4.2 
3.7 
4.2 
3.9 
3.9 
3.7 
3.8 
4.2 
3.9 
3.9 
4.2 
3.9 
4.6 
3.9 
3.8 
3.4 
3.7 
3.7 
3.6 
8.6 
3.7 
3.3 
3.3 
3.4 
3.4 
3.3 
3,3 
3.4 
3.4 

Nov. 

Doc. 





22.4 
16.8 
15.8 
14.5 
14.5 
15.0 
19.3 

:m.8 

100.  2 
10,3.  0 
117.2 
73.5 
100.3 
85.4 
48.8 
32.  2 
24.  7 
22.  2 
22.  2 
26^8 
23.0 
20.8 
21.4 
18.8 
16.8 
15.5 
57.9 
82.0 
57.4 
36.0 

-4.  - 

9.6 
6.8 
6.2 
6.6 
10.4 
16.3 
8.8 
6.5 
5.8 
5.5 
5.2 
5.3 
4.9 
5.6 
5.5 
5.3 
5.1 
4.9 
4.6 
4.2 
4.2 
4.4 
4.1 
4.2 
4.2 
4.2 
3.6 
3.7 
4.2 
5.3 

3.4 
3.3 
3.4 
3.4 
3.8 
3.7 
3.7 
3.3 
•  3.7 
3.7 
4.2 
5.2 
8.0 
5.5 
4.5 
4.4 
4.2 
4.4 
4.6 
4.9 
4.5 
3.7 
4.9 
20.0 
25.0 
13.3 
8.6 
7.0 
6.6 
5.0 

•  •■■■•  ■ 

6.3 
5.8 
5.5 
5.8 
8.8 

13.1 
8.8 
7.3 

10.8 

9.4 
7.5 
6.8 
6.0 

6.3 

5.0 

6.3 

7.0 
9.0 

7.7 

7.1 

7.6 

7.0 

6.6 

7.5 

&2 

&8 

8.4 

7.5 

7.7 

7.0 

6.6 

Moan  . . 

14.7 

34.3 

43.3 

17.6 

8.7 

8.7 

6.7 

14.0 

5.8 

3.8 

6.2 

7.6 
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LK  1). — Daily  and  monthly  mean  discharge^  in  thousands  of  cubic  feet  per  second^  of 

Savannah  River  at  Augusta  in  180 J. 

[Mean  di8fhar;;o  for  year,  12,700  cubic  feet.] 


)ato.            ,lan. 

Feb. 

9.4 

9.0 

8.8 

8.4 

8.0 

7.5 

8.0 

8.4 

22.4 

21.9 

10.0 

11.4 

9.8 

9.0 

8.4 

12.4 

12.6 

10.0 

8.2 

8.2 

10.0 

62.5 

.•)5.5 

30.9 

17.8 

14.5 

11.9 

10.0 

9.8 

Mar. 

10.0 

9.8 

8.4 

8.2 

7.9 

7.9 

9.8 

11.9 

31.2 

31.8 

19.8 

12.6 

14.8 

9.4 

8.6 

8.4 

8.2 

8.4 

8.2 

8.4 

7.5 

7.3 

7.3 

7.1 

19.8 

35.5 

67.5 

57.4 

38.2 

22.2 

14.8 

A  pr. 

13.1 

11.4 

10.2 

9.4 

9.0 

8.8 

14.5 

57.4 

61.0 

44.9 

25.  0 

18.0 

14.8 

13.1 

12.6 

13.1 

11.2 

10.0 

9.8 

9.6 

11.2 

12.1 

10.4 

10.0 

10.0 

0.0 

8.4 

8.2 

ao 

7.7 

•     «     •      •     M     • 

May. 

7.5 
7.3 
7.1 
7.1 
7.1 
7.0 
6.6 
6.5 
6.3 
6.2 

ao 

0.0 
10.0 
7.5 
6.6 
6.3 
6.3 
6.0 
6.3 
6.3 
7.1 
6.5 
6.2 
6.0 
6.3 
5.8 
5.5 
5.5 
5.5 
5.2 
5.2 

Juno. 

5.2 

5.9 

7.0 

7.5 

26.5 

29.0 

21.1 

15.5 

10.4 

24.2 

22.2 

13.1 

9.0 

7.5 

7.0 

6.5 

5.8 

5.6 

6.2 

7.0 

ia8 

27.5 
22.4 
21.6 
15.5 
13.3 
19.0 
21.4 
28.4 
21.1 

July. 
13.8 

ao 

10.2 

ao 

0.6 
15,0 
22.4 
20.0 
14.5 
13.8 
46.0 
58.3 
43.7 
26.8 
20.5 
15.3 
12.1 
20.3 
23.0 
14.5 
11.4 
10.4 

0.6 

as 
a  2 
ao 

7.5 
6.8 
6.5 
6.3 
6.2 

Aug. 

5.8 
5.8 
5.6 
7.5 

a  2 

7.1 
6.8 
6.3 
5.8 
7.1 
0.3 
0.3 
5.8 
5.6 
5.8 
5.2 
4.0 
4.0 
5.9 

a2 

5.2 

4.0 

4.8 

7.5 

12.1 

14.8 

10.8 

a6 

5.5 

6.8 

a6 

Sept.' 

6.0 

5.2 

4.8 

4.8 

4.5 

4.2 

3.9  1 

4.2 

3.9 

3.8 

4.5 

3.8 

4.1 

ao 

26.5 

15.5 

a  4 

a6 

6.0 

17.8 

15.8 

2L4 

42.1 

37.0 

23.3 

0.6 

7.5 

6.5 

(La 

5.8 

Oct. 

Nov. 

Dec. 

6.5 
6.3 

5.5 
5.6 
4.0 
4.0 
4.9 
•     4.6 
4.8 
4.9 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.6 
4.6 
3.8 
4.2 
4.4 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.6 
4.4 
4.5 
4.2 
4.2 
4.2 

3.9 
3.8 
3.0 
4.1 
3.0 
4.5 
4.5 
4.4 
5.5 

ao 

12.8 

11.0 

7.7 

7.5 

6.0 

a  4 

10.2 

7.3 

7.0 

a2 

6.8 
6.0 
5.8 
5.5 
•5.5 
5.3 
5.5 

^.4 

4.0 
5.1 

5.2 

5.1 

10.4 

4.4 

11.9 

4.0 

8.4 
8.0 
17.0 
10.  3 
10.8 
8.2 
1».  0 
42.9 
52.  .'■> 
54.2 

4.9 

4.0 

4.0 

.5.1 

5.1 

5.2 

5.1 

4.0 

4.6 

426 

54.2 
74.5 
4().2 
28.  7 
65.4 
98.  2 
110.0 
68.4 
37.9 
2:{.  3 
17.0 
15.0 
13.1 
11.9 
10.6 
10.4 
9.6 

4.6 

5.2 

5.3 

7.1 

0.6 

ao 

24.2 

21.1 

12.6 

8.2 

6.6 

a  2 
5.2 

6w2 

• , 

5.8 
5.6 
5.5 

Mftan  . 

30.9 

15.2 

17.0 

15.7 

6.7 

15.0 

16.8 

a8 

10.7 

4.6 

6.3 

7.0 
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cliaree  Car  ]'«r.  8.760  cubic  feet.] 


— 

Data. 

1  Jn«. 

,:;::;;;;;;;;;i  U 

Jane.    Jul;.     Ade.     Sept. 


;t-BI)U  ALL  SOUHCES. 


I  Qnuitity. 


KSPOHTS  FKOM  SAVANNAH. 


TOTAL  KXniETS,  ETC. 


(J.mnllly. 

WBlght. 

*1 

38,1(0 

€r» 

•J 

792,550 

».W,W 

e3 
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year  ending  Augtiat  SI, 


EiporlB. 

Tilue 
|«rl«le. 

_^ 

Foreip,.'    ^Z^^- 

^a. 

Batu.    '    imtr: 

m.H 

*CT 

.,  from  January  1,  137S, 


ARRIVED. 


.  I  Xo.  I    Tinu.  '  l.'rl-w. 


I  :iM,7»0  RMH  .60  11,0: 
aiu.i.TJ  HI,  UK  ■  07  '  M.K 
,  »SU,UIS      1U.34>I     .'iH     lll.SI 


4<IS.^II     lll.HSO     III 


9H7     MO     18B,  to 


43»     2«      172,224 

U7 1 204.  ii^oei 

1(10     ISO      XT.U2V 


*J 

'i^ 

21  s',  HSS 

SIS 

j:iu 

CLEARED 

ToUl 

Ton.. 

Cmw. 

■■■:■,  oil 

i;;5'i.^ 

oK.m 

K,(iW 

823. i«a 

!1.»4S 

.    W      K18.3I3 


K,-22  IM  23S  iM.SSe  a,:i4i 

03B  21  2oa  !  11I1.7U3  ;i,!i:" 

2.583  63  'in  I  lil.fX  :i,  s.iT 

<!w; :  Ki  "3i'i  {'Th.iim  s!i:i7>' 


I  I  «2j!j5i     ifliieo  I   e     iloao 


^„ 

MT.JIt 

isfl 

4>>i,^ 

■   I-,K1S 

l!;iS 

:'^'? 

ii:7:4'>i 

;,:^i 

-ri 

wn'ss* 

,111 
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Arrival  and  clea 


c  o/rciKh  and  commerce  at  Soeaunai,  Ga.,«lo. — COBtbised 
COUMERCE. 


P^P""' 


miK« 


1HT7 .'»«,l(n.»S3  »S».MI7,W8 

ivio'.'.'.'.'.V.'.V.  4t!kiu|iii    is!gk,4M 

lltai SUlMiBOl   ■  <I(,71I1,WM) 

1HK2 5z,i!oi.:m    is,eria,iai 

t>W3 ai,tllS,WI4     17,(l!»,Tll« 

IKK4 w.4ffi.i;i»   411. u:.'. nin 


I'/'unign  only. 

Na. 

liirii'nEMKNT  OF  SAVANNAH  RIVER,  GEOEGIA. 

Tiie  Savannah  liiver  is  formed  by  tlie  Jnnctiou  of  the  Tagalooud 
Keowco,  and  Aows  in  a  snutheasterly  direction  to  the  sea. 

A  detailed  description  of  tbis  river  is  fonnd  in  iDy  report  of  tbt 
examiiintion  and  survey  of  the  imrtion  above  AnfraHta,  printed  h 
House  Kx.  Doc.  Xo.  313,  Fifty-iirst  Congress,  first  session,  and  in  nv 
ropoit  of  the  »urYOy  of  the  river  between  Augusta  and  Savuuuk 
dated  June  3(),  18!K>,  and  printed  as  Appendix  O  2,  Aaniul  £eporta 
tbe  (Jliief  of  Enfjineers  for  1830,  pp.  1328-1363. 

For  a  special  liistory  of  past  \rork  see  p.  1029,  AnoQal  Beport  of  tha 
Chief  of  Engineers  for  1888,  and  tlio  aiiuual  reimrts  of  the  same  oAtM 
since  that  date. 

OliUilNAL    CONDITION. 

For  tlic  jcreutcr  jiart  of  tbe  year  tlie  river  is  uavigable  fbr  steambotto 
drawing  from  4  to  5  feet  of  water,  but  duiiug  the  low-water  nhw 
tliere  are  various  shoals  in  the  upper  part  of  the  river  with  low-wst« 
depths  of  not  more  tliau  about  3  feet.  The  chief  obstraclion  to  drtI- 
gationeiiiisistft  of  sand  and  gravel  bars,  overhanging  trees,  snags,  lad 
sunken  logs. 

1*LAN    UP   IMI'ItOVEJIENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  Jane  9IL ISH^ 
providvtt  for  the  C3ta,bHs1inicnt  of  a  navigable  steambMt  channel  Sftrt 
deep  at  ordinary  Buniiner  h)w  water  between  the  cities  of  AngutaiaJ 
i^iivannah. 

'I'liis  is  to  be  aceompliahed  by  (1)  removing  sand  and  gravel  ban; 
(■2)  regulating  ]>o]'tious  of  tbe  river,  revetting  caving  basks,  and  d» 
ing  incipient  cut-ofi'i*;  (3)  removing  snags  and  logs  firom  theoliaBiid 
and  overlianging  trees  froui  the  banks  of  the  stream. 

The  cost  of  tbe  im])rovement  is  estimated  in  round  nnmbcn' 
!*3;iL',(H)0.  provided  funds  are  regularly  and  adequately  supplied. 

SfMMAUY   op   OPERATIONS  PRIOR  TO  JULY  1,  1803. 

The  lii'st  appropriation  ever  made  for  the  Savannah  Biver  WM  i 
]u-nded  on  a  snag  boat  built  for  use  upon  tliis  river  and  the  I' 
This  Ijoat  lM>gan  work  upon  the  river  on  Febmary  17, 1882,  tu 
been  eiiipluycd  at  intervals  since  that  ibtte,  continnons  won  1 
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been  impossible  on  account  of  insufficiency  of  funds.  Irregular  and 
inadequate  appropriations  have  i>revented  the  selection  of  the  most 
suitable  seasons  for  doing  work.  Then,  too,  the  boat  has  been  tied  up 
for  months  at  a  time  in  a  climate  where  decay  is  very  rai>id.  As  a 
result,  numerous  and  costly  repairs  have  had  to  be  made  which  would 
not  have  been  needed  had  the  boat  been  kept  in  commission.  In  1881) 
the  boat  had  become  rotten  and  unserviceable,  and  was  rebuilt  at  Abbe- 
ville, Ga.,  under  contract  with  Messrs.  M.  A.  Sweeney  &  Bro.,  of 
Jefl'ersonville,  Ind.,  and  outfitted  at  Savannah.  In  all,  the  boat  was 
employed  881  days  upcm  the  river  between  Augusta  and  Savannah, 
removing  during  that  time  1  sunken  steamboat,  82  piles,  2,732  snags, 
logs,  and  stumps,  and  13,341  overhanging  trees,  besides  a  number  of 
wrecked  Hats  and  a  number  of  other  minor  obstructions.  Many  of  the 
obstacles  were  very  large  and  troublesome,  and  their  removal  without 
a  suitable  snag  boat  would  have  been  impossible. 

In  1883-1885  wing  dams,  projecting  from  the  South  Carolina  bank, 
were  built  for  the  improvement  of  Gardner  Bar,  opposite  the  city  of 
Augusta,  contracting  the  low-water  way  from  G50  to  350  feet.  In  the 
same  year  and  in  181)1  shore  protection  was  put  in  at  various  points 
along  and  below  the  city  front.  Contracting  works  have  also  been 
constructed  at  Course  Bar,  Sand  Bar  Ferry,  and  Blue  House  Bar,  situ- 
ated 2,  4,  and  G  miles,  respectively,  below  the  city  of  Augusta. 

At  Course  Bar  7  wing  dams  have  been  built,  3  on  the  right  bank 
aiul  4  <m  the  left,  reducing  the  low-water  way  from  G50  to  350  feet.  At 
Sand  Bar  Ferry  5  wing  dams  were  built,  1  on  the  right  bank  and  4  on 
the  lett,  reducing  the  width  of  the  low- water  way  from  G50  to  400  feet, 
and  in  1880  2  additional  wing  dams  were  constructed  on  the  right 
side  of  the  river  and  the  old  work  was  raised  and  repaired,  reducing 
the  low-water  width  to  350  feet. 

At  Blue  House  Bar  7  wing  dams  were  built,  4  on  the  right  bank  and 
3  on  the  left,  reducing  the  width  of  the  low-water  way  from  G50  to  400 
feet.  In  1S80,  the  channel  having  shifted,  a  new  dam,  580  feet  long, 
"was  constructed,  springing  from  the  right  bank,  and  3  additional 
short  spurs  were  built  on  the  left  bank.  Portions  of  the  old  dams  were 
removed  and  the  resulting  low- water  channel  was  »350  feet  in  width. 

These  various  works  have  been  built  of  brush  fascines  loaded  with 
[Travel  and  riprap  stone.  In  their  construction  and  occasional  repair 
there  have  been  used  a  total  of  22,481.01  cubic  yards  of  brush  fascines 
and  12,770.56  cubic  yards  of  gravel  and  stone.  All  work,  with  the 
ex<!epti(m  of  that  done  by  the  snag  boat,  has  been  done  by  contract. 

Up  to  July  1,  181)3,  the  total  expenditures  for  the  work  under  the 
existing  project,  including  all  outstanding  liabilities,  were  $34,105.35. 

OPERATIOXS   DURING   THE   FISCAL   YEAR   ENDING    JUNE   30,   1894. 

A  contract  was  entered  into  on  July  5,  1803,  with  Albert  J.  Twiggs, 
of  Augusta,  Ga.,  for  the  construction  and  repair  of  wing  dams  and 
shore  protection  near  the  city  of  Augusta,  and  work  under  this  con- 
tract was  begun  on  August  10.  The  work  not  being  completed  withiu 
the  stipulated  time,  nor  within  the  two  time  extensions  successively 
grante<l,  a  supplemental  contract  was  entered  into  on  November  G, 
under  the  conditions  of  which  a  part  of  the  remaining  work  was  com- 
pleted by  the  Government,  with  hired  labor,  at  the  contractor's 
exx)ense. 

There  were  built  20  new  vspur  dams  on  the  Georgia  side  and  6  new 
8pur  dams  on  the  Carolina  side,  of  an  aggregate  length  of  2,300  feet,  in 


1160      EEPOET   OF  THE  CHIEF  OF  ENGIKEEH8,  V. 

tlie  c'oiiBtrnctioii  of  which  there  were  ased  3,865.8«  cubic  yards  (rf 
fiisciiic»  autl  :i,2i>3.02  cubic  yards  of  stone. 

Ill  tli(^  repairing  and  extending  of  12  old  spar  dams  on  the  Caroliu 
side  and  9  old  spur  dams  on  tlie  Georgia  side  tliere  were  used  2,5Til8 
cubic  yards  of  fascines  and  2,470,7SI  cubic  yards  of  stone. 

Tlic  building  of  new  shore  protection  was  completed  at  eight  poititi 
on  the  <>eorgirt  side,  with  an  aggregate  length  of  688.5  feet,  in  tlieooD' 
strucfion  of  whicli  there  were  used  463.5  cubic  yards  of  fasciues  And 
387  cubi<i  yards  of  stone. 

Tlie  building  of  new  shore  protection  was  began,  but  not  completed, 
at  twenty-one  points  on  the  Georgia  side.  An  aggregate  lengi'"  « 
58!)..^  feet  was  constructed,  using  324.5  cubic  yards  of  fascines  and  iOS 
cubic  yards  of  stone. 

In  compensation  for  extra  work  done  by  the  contractor  there  wen 
allowe«l  to  him  5. 75  cubic  yanls  of  stone.    Altogether  there  were,  viitt* 
fore,  used  7,232.04  cubic  yards  of  fascines  and  6,742.46  cubic  yaid8<P>  { 
stone.    Of  tliese  entire  quantities,  5,682.52  cubic  yards  of  fascines  oHI'  J 
5,l."i2,71  eul)i<!  yards  of  stone  were  put  into  the  works   by  tbe  Mt*  f 
tractor,  wlule  1,540.;j2  eiibic  yards  of  fascines  and  l,.'i81>.7i>  cubic  yanll 
of  ston(!  were  put  into  the  works  by  the  Government,  in  accorduHl 
witli  tlie  suppienientary  contract  of  November  C,  1803. 

The   snag   l)oat   Toccmi  commenced  operations  Immediately  l_ 
Savanuali  on  December  20,  and  reached  Augusta  on  January  'JO,  li_. 
having  in  the  meantime  removed  all  snags  seriously  obstracting  fl 
channel  between  those  two  points.    There  were  i-emoved  283  snags  i' 
stumps,  14  logs  were  cut  up  on  bank,  and  348  overhanging  trees  l 
cut  and  removed  from  ttie  banks.     The  snag  boat  Satilla  comuUH 
operations  Jun^  27  and  continned  until  tho  end  of  the  fiscal  J 
removing  during  tliis  time,  from  between  14J  and  30j  miles,  23  bm 
11  overhanging  trees,  and  1  log.    Tliis  work  was  done  by  bired  ll 
and  purchase  of  material  in  open  market. 

COXniTKlS  OF  WORK  JVSR  30,  1804. 

The  works  designed  to  contract  the  low-water  channel  and  tol 
tect  the  river  banks  in  and  below  the  city  of  Augusta  are  in  gnodS 
dition.  -' 

Tlic  river  is  obstructed  at  various  points  by  a  number  of  y  . 
wiiicli  gi-eatly  interfere  with  the  through  freight  commerce,  cm 
iiTegidarity  in  the  trips  of  the  steamboats  and  failmt!  in  makinj 

neetion  with  tlie  steamers   at  Savannah.    These  wrecks      

removed.     ISy  hired  lalior  and  purchase  of  malarial  in  oiieu  mil 
this  could  be  done  for  810,000. 

niMMlIKCK   AND   NAVIGATION. 

A  detailed  statement  of  the  sources  whence  the  commerce  i 
river  is  derived,  of  its  value,  and  of  the  probable  effect  of  the  c 
tion  of  the  vi-(irks  of  improvement,  is  given  in  my  report  on  the  a 
of  tho  river,  dated  June  -tO,  1890,  and  printed  asportof  AppoudixV 
Annual  Keiiort  of  the  Chief  of  Engineers  for  1800. 

Prior  to  the  inangnration  of  tlie  works  of  improvement  tbo  eoni_ 
<if  the  river,  especially  in  the  way  of  through  shipmen*-  was  i 
portant,  as  the  condition  of  the  channel  rendered  navij  ion  ttno^ 
and  unsafe. 

The  improvement  of  the  river  has  been  accomiianied   by  a  a 
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increase  in  the  volume  of  river  traffic  (especially  in  manufactured  cot- 
ton goods  from  Augusta  as  tli rough  freight  for  exportation)  and  by  a 
decrease  in  the  rates  of  freights,  both  of  which  are  more  than  com- 
mensurate with  the  expenditures  involved.  In  fact,  the  annual  com- 
merce has  increased  at  the  rate  of  $10  for  every  dollar  expended  by 
the  United  States  and  the  freight  rates  have  been  reduced  about  20 
per  ceiit. 

The  exports  from  the  river  valley  are  mainly  cotton,  naval  stores, 
lumber  and  wood,  while  the  imports  are  fertilizer,  camp  and  mill  sup- 
plies, cotton  ties  and  bagging,  and  manufactured  articles.  Two  steam- 
ers are  engaged  in  the  river  traffic,  carrying  annually  about  37,000  tons 
of  freight,  valued  at  $3,700,000.  In  addition  to  the  freights  carried  by 
the  various  steamers,  the  river  valley  affords  logs,  hewn  and  sawed 
timber,  spars,  and  cord  wood.  The  timber  is  rafted  down  the  river. 
A  large  portion  of  the  cord  wood  is  lightered  to  Savannah,  while  the 
remainder  is  used  as  fuel  by  the  river  boats.  The  hard  wood  sjvwed 
and  the  staves  and  shingles  split  along  the  river  are  shipped  to  Savannah 
by  boat.  It  is  estimated  that  about  40,000  tons  of  logs,  timber,  and  cord 
wood,  valued  at  about  $100,000,  are  annually  rafted  or  lightered  to 
Savannah  and  other  places  along  the  river.  This  makes  the  total  annual 
shipments  of  the  Savannah  liiver  80,840  tons,  valued  at  $3,850,725. 

MISCELLANEOUS. 

Tli(»  work  is  located  in  the  collection  district  of  Savannah,  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  fn  1893,  $56,(564.90.  Forts  Ogle- 
thorpe and  Pulaski  are  the  nearest  forts,  and  the  nearest  light-houses  are  those  upon 
the  river  below  Savannah. 

Since  tlie  existing  project  for  im^^roving  the  Savannah  Kiver  was 
adopted  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11, 1S88  (balance  unexpended) $19.91 

September  19,1890 25,000.00 

July  13,1892 35,000.00 

Total  ...'. 60,019.91 

The  total  expenditnres  under  the  present  project  up  to  June  30, 
1894,  including  all  outstanding  liabilities,  were  $56,756.94. 

Mo){cy  statement . 

July  1, 1893,  balance  unexpended $26,023.59 

June  30, 1894^  amount  expended  during  fiscal  year 22, 730. 67 

July  1, 1894,  balance  unexpended 3,  292.92 

July  1,  1894,  outstanding  liabilities 29. 95 

July  1,1894,  balance  available 3,262.97 

Amount  (estimated)  required  for  completion  of  existing  project 272,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  100,000.00 
Sulunitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


rkport  of  mr.  r.  8.  rurnett,  assistant  engixeeb. 

United  States  Engineer  Office, 

Sarannahy  Ga.,  July  S,  1894. 

Captain  :  I  respectfully  submit  the  following  report  of  snagging  operations  on  the 
Savannah  Uiver,  between  Savannah  and  Augusta,  Ga.,  for  the  hscalyear  ending  June 
30,  1894: 
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TliiH  portion  of  the  Savannah  Rivor  haying  been  thoroughly  Bii»ffged  daring  the 
preceding  tiscal  year,  it  was  not  fonnd  necessary  to  resume  work  wiui  the  anw  bott 
Toccoa  until  Dccciubor  26.  On  that  date  operations  were  commenced  immeuatdy 
above  Savauuah  and  continued  through  to  Augnsia.  The  boat  reachod  Augnsti 
Jan  nary  20  and  left  for  Savannah  on  the  2l8t.  This'  boat  removed  283  snags  woA 
stumps;  14  lo^s  on  the  banks  were  cut,  and  348  overhanging  trees  were  cat  and 
removed  from  the  banks  of  the  river. 

The  river  reached  an  extienu;  low- water  stage  in  June.  Steamboats  reported  low- 
water  ftnn<>:s  d:in«;erous  to  navigation  at  several  places,  especially  in  the  SoveOrPoiBtk 
The  sna<;  boMt  >'((/i7/a  left  Savannah  June  21  and  arrived  at  Augusta  Jiii&e  25.  Snag- 
ging work  eommcnced  at  14.^  miles  and  continued  until  the  end  of  the  fiscid  year  to 
'SOi  miles,  removing  2'^  snags  from  the  channel ;  11  overhanging  trees  and  1  log  wen 
eut  on  tin?  banks  and  removed. 

All  snags  seriously  obstructing  the  channel  weni  removed.  A  total  of  906  snagi 
and  stumps  were  removed  and  15  logs  on  the  bank  were  cut;  369  OTerhanging  tiMi 
were  cut  and  removed  from  the  banks  of  the  rivor. 

No  serious  accident  to  steamboats  or  other  craft  has  occurred  on  account  of  snas 
obstructions,  hut  craft  have  been  sunk  and  otherwise  damaged  by  a  lack  of  praps 
snide  ap])roaclics  to  the  draw  channel  through  the  Charleston  aadSavannali  andtbt 
Port  Royal  and  Augusta  railway  bridges. 

The  following  wrecks  at  the  Various  stages  of  water  are  dangerous  to  all  ciaft 
plying  the  river;  they  also  delay  steamboats,  wreck  rafts  and  other  floating  craft: 

At  14  miles,  100  piles  and  3  ilatboats. 

At  11)  miles,  1  barge  in  channel. 

At  22  miles,  steamer  Kvlipse  in  channel. 

At  'M\  miles,  1  barge  in  channel. 

At  7r>  miles,  steamer  Talluhmvcha  in  channel. 

At  (K)^  miles,  steamer  JIamhury  in  channel. 

At  l\(}h  miles,!  barge  in  channel. 

At  110-4  miles,  steanu?r  lUhjcfeUl  in  channel. 

At  137|^  miles,  piling  at  obstructions,  edge  of  channel. 

At  1.56  miles,  steamer  IVm.  Lowndes  in  channel. 

At  175  miles,  steamer  IV.  11 ,  Starke  in  channel. 

At  188  miles,  1  barge  in  channel. 

At  192  miles,  1  bargt^  in  channel. 

At  2(X):f  miles,  steamer  Hard  Times  in  channel. 

These  wrecks  and  obstructions  should  be  removed  at  as  early  a  date  as  praetieahh 
as  they  greatly  interfere  with  the  thro  ugh  freight  commerce  of  the  river,  caoHM 
irregularity  in  the  trips  of  the  steamboats  and  failure  in  makmg  connection  vitf 
the  steamers  at  Savannah. 

With  the  Vnited  States  plant  now  available  those  wrecks  could  be  remorsdj^ 
hired  labor  and  purchase  of  material  in  open  market  at  a  cost  not  to  exceed  $10^00lt 
by  contract,  $50,000. 

The  commerce  of  the  river  is  steadil}'  increasing,  especially  in  through  iVeigfatib 

Submitted  with  this  report  are  the  following  statements: 

(1)  Summary  of  work  done,  by  months. 

(2)  Summary  of  work  done,  by  localities. 

(3)  Summary  of  work  done  from  1882  to  1894,  inclusive. 
Kespect  iully  submitted. 

B.  8.  BURNKTT, 

AMUtmni  AtftoMT. 

Capt.  ().  M.  Carteh, 

Corps  of  Kuyinecra,  U.  S,  A. 


APPENDIX   M— BEPORT  OF   CAPTAIN  CAETEB. 
1.  Savannah  River,  Georgia. ^SHsttaarg  of  ivari'  ifODc  i#  noHfii,  lS9S-'9i 


1 

jj 

F 

Smb..- 

J 

Ovarbnngiiig 

! 

1 

s 

1 

1 

1 
1 

1 

1 

Cut. 

ill 

ill 

1 

i3 

isr- 

» 

.J 

.18 

'■; 

HI 

M 

■1  ■•si  ■! 

103 

iaraeliTBt  bull,  IhiriU'luiii  nuagasni  UDderaincbusladliuueteratbuU.    All  logs  ind  ti 
eraroegn.iderod«nag», 

,*.  Saramak  Hirer,  Oeorjia. — Satanarf  of  wori  done,  bg  loealitim,  ZS9S- 


is 

s..,. 

1 

?;j« 

j 
1 

1 

1 

Snag.. 

OrarhaiiK. 

lag  ttMi. 

1 
1 

1 

1 
1 

1 

4 

1 

a 

1 

i 
s 

1 
1 

J 
J 

1 

• 
0 

1 
f 

J 

i 

1 

1 

i 

B 

la 

MOa. 

1 

134 

ii* 

3 

1 

18S 

mi 

ToUl 

.... 

i 

■ji' 

3 

a 

10 

I 

I 

17 

\ 

-I 

ID 

"'io' 

30 

...... 

1 

! 

\ 

1 

Id 

i 

I 

" 



i 

.8 

M 

1M 

» 

» 

in 

1C8 

IS 

IDA 

_. 

. 



3.  Saratmak  Ricer,  Georgia. — Detailed  ilatemeni  of  aork  ilone  le  date,  1 


• 

STing-.. 

1 
1 

5 

1 
S 

1 

1 
1 

' 

ill 
111 

iWll 

t 

IS)<2-iee3  <[tf  port  Chier  of  En 
1««1) 

iwa-'M 

glne6r.,n.8.A™y. 



i.m          13.  Ml 

MM                      3» 

1 

8 

S2 

Lte. 
IIB 

Total 

2,  US               R7oa 

' 

'" 

° 

m 

1164   REPORT  OF  THE  CHIEF  OF  ENGINEERS*  U.  8.  ARMY. 


COMMKUCIAI.  STATIftTICS. 


Articles. 


Timber 

Kosin 

TuriHfiitine.. 

Cotton 

Staves  

MercUaiuliso 


Savannah  Hirer,  Georgia,  1893-^94. 


Tons. 


43, 750 
7,300 
3.550 
5,  700 
2,850 

12,  345 


Value. 


1175, 000 

73,000 

177, 550 

977,500 

228, 000 

2,  032,  700 


Articles. 


Fertilizers  . 

Com 

('otton  seed 
Passengers. 


Tons. 


ValM. 


3,230 

|1S.Ni 

850 

•S.Ni 

280 

S.W 

985 

u,n 

Total 80,810;      8,»IL7a 


N    3. 
IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA.  GEORGIA 

Tlio  Savannah  Kiver  is  formed  by  the  junction  of  the  Tugaloo  and 
Keowee  rivers,  and  flows  in  a  southeasterly  direction  to  the  sea.  Above 
tlic  city  of  Au<^usta  the  river  is  navigable  only  by  pole  boats. 

A  detailed  description  of  this  river  is  given  in  my  report  of  the  pre- 
liminary examination  and  survey,  printed  as  House  Ex.  Doc.  No.  213, 
Fifty-tirst  Congress,  first  session. 

For  a  special  history  of  past  work,  see  p.  1032,  Annual  Report  Chirf 
of  Engineers  for  1888. 

ORIGINAL   CONDITION. 

The  Savannah  Eiver  above  the  city  of  Augusta  has  a  very  steep  alope, 
and  the  obstacles  to  navigation  are  not  only  very  numerous  aid 
extensive,  but  at  places  quite  dangerous.  They  consist  of  rook  Iedgpi» 
isolated  bowlders,  and  bars  of  sand  and  gravel,  withminiDiiuulow-wBtier 
depths  of  less  than  1  foot. 

PLAN   OF   IMPROVEMENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  January  SI, 
181K),  provides  for  the  establishment  between  Petersborg  and  The  Lodoi 
of  a  downstream  channel,  12  to  25  feet  in  width,  and  navigable  duriaf 
ordinary  summer  low  water  (or  from  nine  to  ten  months  of  every  year) 
for  pole  ])oats  drawing  2  feet,  and  of  an  upstream  channel  navigibh 
under  the  same  (conditions  for  pole  boats  drawing  1.3  feet  of  water. 

This  is  to  be  obtained  by  (1)  removing  logs  and  overhanging  tnoi; 
(2)  excavating  rock,  sand,  or  gravel,  and  with  excavated  material  rail- 
ing crests  of  ledges;  {}\)  constrncting  training  walls  to  increase  flovrf 
water  tlirough  sluices. 

The  cost  of  tlie  improvement  is  estimated  at  $23,000,  provided  Ab 
money  is  all  made  available  at  once,  or  at  $33,000,  if  supplmd  in  sniftDv 
amounts. 

SI'MMARV   OF   OPERATIONS   PRIOR   TO  JULY  1,  1893. 

In  1881  work  was  begun  at  the  rapids  near  Stevens  Greek  FA 
about  8  miles  above  Augusta.  Since  then  operations  have  been  caniBi 
on  between  that  point  and  King  Jaw,  34  miles  above  Angnstat  Ik 
work  done  consisted  in  tlie  removal  of  solid  ledges  of  rock,  bowUA 
and  gravel,  and  in  the  construction  of  wing  dams  for  contracting- fl' 
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waterway.  These  dams  were  built  of  brush  mattresses  loaded  with 
riprap  stoue,  and  in  some  instances  of  stone  alone.  In  the  execution 
of  this  work  there  were  removed  4,572.5  cubic  yards  of  rock,  chieliy  by 
blasting,  37  cubic  yards  of  loose  bowlders,  and  G2  cubic  yards  of  gravel. 

In  the  building  of  wing  dams,  a  part  of  which  was  constructed  of 
stone  and  a  part  of  stone  and  brush,  there  were  used  G,670  square 
yards  of  brush  mattresses,  2,018.G6  cubic  yards  of  fascines,  and  5,370.3 
cubic  yards  of  riprap  stone.  The  river  banks  were  cleared  from 
Petersburg,  Ga.,  to  The  Locks  above  Augusta,  a  distance  of  48  miles. 

Up  to  July  1,  1893,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $9,950.64. 

OPERATIONS  DURING   THE   FISCAL   YEAR  ENDING  JUNE  30,  1894. 

Tlic  annual  examination  of  the  river  was  made. 

CONDITION    OF   WORK   JUNE   30,  1894.  * 

The  river  banks  arc  in  good  condition  from  The  Locks,  above 
Augusta,  Ga.,  to  Petersburg,  Ga. 

The  channel  is  in  good  and  navigable  condition  from  The  Locks, 
above  Augusta,  Ga.,  to  Little  River  Shoals,  17 J  miles  above. 

COMMERCE   AND   NAVIGATION. 

A  detailed  statement  of  the  commerce  tributary  to  this  river  is  given 
in  my  report  on  the  examination  and  survey  of  the  river,  printed  as 
House  Ex.  Doc.  No.  213,  Fifty-first  Congress,  first  session. 

The  freight  carried  on  the  river  consists  principally  of  cotton,  grain, 
fertilizers,  and  general  merchandise.  Its  total  value  amounted  last 
year  to  about  8350,000,  the  freight  receipts  upon  which  amounted  to 
about  830,000.  With  an  improved  pole-boat  channel  the  commerce  of 
the  river  could  be  considerably  increased,  but  no  work  other  than  that 
necessary  for  the  benefit  of  pole-boat  navigation  is  needed. 

MISCELLANEOUS. 

Tho  work  is  located  in  the  coHection  district  of  Savaunah,  Ga.  Savannah  is  the 
nearest  port  of  entry.  Amount  of  duties  coUected  in  1893,  $56,664.90.  Forts  Ogle- 
thor])o  and  Pulnski  are  the  nearest  forts,  and  the  nearest  light-houses  are  those  upon 
the  river  below  Savannah. 

Since  the  existing  project  for  improving  this  portion  of  Savannah 
Kiver  was  adopted,  one  appropriation  of  $10,000  has  been  made,  by  act 
of  Congress  approved  July  13,  1892. 

The  total  expenditures  under  the  present  project  up  to  June  30, 1894, 
including  all  outstanding  liabilities,  amounted  to  $10,000. 

It  is  proposed  to  expend  any  funds  which  may  become  available  dur- 
ing the  year  in  removing  ledges  of  rock  and  gravel  and  in  constructing 
closure  dams  and  training  walls  to  increase  the  flow  of  water  through 
the  sluices. 

The  sum  of  $23,000  can  be  advantageously  and  economically  expended 
during  the  coming  year. 

Money  statement. 

July  1,  1893,  balance  unexpended $4,180.06 

June  30,  18S4y  amount  expended  during  fiscal  year 4, 180. 06 
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f  Amount  (cstiiuatod)  ro(iaired  for  completion  of  existing  project $33;  000.00 

I  Anion  lit  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane  SO,  1896    23^  OOOlQO 
]  Submitted  in  compliance  witb  renuiremeuts  of  sections  Sf  of  river  and 
I    harbor  acta  of  I860  and  1867  and  of  sundry  civil  aot  of  March  8,  1893. 


N  4. 

IMPROVEMENT  OF  DARIEN  HARBOR,  QEORGIA. 

About  12  miles  above  the  town  of  Darien  the  Altamaba  River  dividei 
into  several  branches.  The  northerly  main  branch  forms  the  Darien 
liiver.  That  poytion  of  Darien  River  between  Darieu  and  Dob^ 
Scmnd  is  known  as  Darien  Harbor. 

Operations  for  improving  this  harbor  have  been  carried  on  in  accord- 
ance with  a  project  of  improvement  submitted  to  the  Chief  of  Engi- 
niters  by  Oen.  Gillmore,  the  officer  then  in  charge,  dated  Januaiy30, 
1885,  and  i)rinted  as  Appendix  N  10,  Annual  Beport  of  the  Chief  of 


Engineers  for  1885. 


ORIGINAL   CONDITION. 


Darien  Harbor  is  at  seven  points,  and  covering  a  tota?  distwiceof 
9.7  miles,  more  or  less  obstructed  by  shoals  with  minimam  low-wator 
depths  on  them  of  from  6.4  to  lO.G  feet.  The  reaches  between  theso 
shoals  have  nowhere  less  than  Vi  feet  depth  at  mean  low  water.  The 
mean  rise  and  fall  of  tide  in  the  river  is  about  0.5  feet. 


PLAN   OF   IMPROVEMENT. 

The  plan  of  improvement  contemplates  the  establishment  of 
igable  diannel  between  Darien  and  Doboy  with  a  minimnm  low-i 
depth  of  12  feet.  This  is  to  be  accomplished  by  dredging^  to  a  miii- 
mum  de])t1i  of  12.5  feet,  and  by  the  construction  of  wing  dams  at  6  of 
the  shoals  for  maintaining  the  depth  of  the  improved  channel. 

The  (estimated  (iost  of  the  improvement  is  $170,000. 

SUMMARY   OF   OPERATIONS  PRIOR  TO  JULY  1,  1883. 

Five  of  the  shoals  at  Darien  Harbor  were  temporarily  imi»oved  If 
dredging,  in  1879,  by  means  of  an  appropriation  of  98,000  madebyaot 
of  Congress  approved  June  18,  1878. 

Tlie  lirst  work  under  the  present  project  was  done  under  a  oontraflt 
for  dredging  executed  on  May  5,  1891,  with  Mn  P.  Sanford  Boe& 
Work  was  begun  on  June  11,  1891,  and  continued  until  STovember  U^ 
1S91,  when  the  funds  available  for  the  work  were  exhausted.  ThM 
were  removed  from  the  various  shoals  80,040.20  cubic  yards  of  matflriiL 

The  construction  of  spur  dams  was  begun  on  March  14,  ISBS, 
continued  until  June  10,  when  the  funds  available  for  the  work  i 
exliausted.  Of  the  24  spur  dams  contemplated  by  the  projeet  fiirflt 
im]»r()veinent  of  the  harbor  there  have  been  constructed  20,  oonaatM 
each  of  two  rows  of  piles  fdled  with  brush  fascines  and  strengAflMa 
by  timber  waling,  cross  and  back  ties,  and  where  reqoured,  by  gnNfi 
of  tie  piles  and  clusters  of  fender  piles. 

The  aggregate  length  of  the  spur  dams  is  4,172.0  feet,  and  fherewM 
used  in  their  construction  and  for  the  tie  and  fender  piles  1.  MO  jB0k 
15,(M58.35  cubic  yards  of  brush  fascines,  59,290.26  feet^  Bw  LyOMlT 
10  inclies  sawed  timber,  and  0,094.46  pounds  of  iron  bolts^ 
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Up  to  July  1,  1893,  the  total  expenditures  for  the  work,  iucluding  all 
outstaudiug  liabilities,  amounted  to  $49,540.68. 

OPERATIONS   DURING   THE   FISCAL,   YEAR   ENDING  JUNE  30.  1894. 

The  annual  examination  was  made  in  June,  1894. 

CONDITION    OF   WORK   JUNE   30,  1894. 

On  two  of  the  spur  dams  at  North  and  South  Keiich  the  fender  piles 
have  been  damaged,  and  on  many  of  them  the  brush  has  either  settled 
or  been  partially  carried  away,  so  that  a  retilling  of  the  pile  work  with 
brush  and  stone  will  be  required.  The  works  at  Pico  Cut  and  Long 
Reach  are  in  good  condition.  No  change  has  taken  place  in  the  chan- 
nel depth  in  North  and  South  Eeach,  the  9-foot  mean  low-water  curve 
remaining  continuous  across  the  shoal.  Slight  slioaling  has  taken 
place  in  Limg  Keach,  but  the  9-foot  curve  remains  continuous  over  both 
shoals  in  this  reach. 

COMMERCE   AND   NAVIGATION. 

The  commerce  of  Darien  is  entirely  dependent  upon  water  carriage. 
It  consists  principally  of  shipments  of  lumber,  timber,  naval  stores, 
and  rice,  which  are  brought  down  the  Altamaha  River  from  the 
region  bordering  that  river  and  its  tributaries,  lint  little  cotton  seeks 
an  outlet  at  this  port.  The  total  annual  trade  amounts  to  about 
125,000  tons,  valued  at  $1,500,000,  the  freight  on  which  is  about 
$600,000. 

The  outlet  of  Darien  Harbor  is  by  way  of  Doboy  and  Doboy  Bar, 
but  the  shoaling  of  the  latter  renders  the  entrance  of  deep-draft  ves- 
sels impossible,  and  much  of  the  timber  that  would  otherwise  be 
shipped  from  Darien  is  now  rafted  to  Sapelo  and  St.  Simons,  at  an 
increased  cost  of  about  25  cents  per  1,000  feet.  These  shipments, 
amounting  annually  to  about  20,000,000  feet,  are  not  included  in  the 
Darien  exi>orts,  although  it  all  passes  through  the  harbor. 

There  is  also  a  large  number  of  small  sailing  craft  carrying  rice,  fish, 
vegetables,  etc.,  plying  on  the  inland  waters  around  Darien,  and  on 
the  inland  route  there  are  two  steamers  per  week  to  Savannah,  one 
per  week  up  the  Altamaha  River,  and  the  Empire  Mills  Company  has 
a  steamer  running  regularly  to  Brooklyn,  N.  Y.,  carrying  lumber,  return- 
ing with  cargoes  of  general  merchandise. 

MISCELLANEOUS. 

The  work  is  nitaated  in  tlio  colleclion  district  of  Brnnswick,  Ga.  Darien  is  the 
nearest  port  of  entry.  Amount  of  duties  collected  in  Bmuswick  in  1893,  $5,768 ;  at 
Darien,  none.  Sapelo  Light  is  the  nearest  light-house,  and  Forts  Oglethorpe  and 
Pulaski  are  the  nearest  forts. 

Since  the  existing  project  for  improving  Darien  Harbor  was  adopted 
the  following. appropriations  have  been  made  for  this  work: 

September  19, 1890 $25,000 

July  13,1892 25,000 

Total 50,000 

The  total  expenditures  under  the  present  project  of  improvement 
to  June  30, 1894,  including  all  outstanding  liabilities,  were  150,000. 
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It  is  proiiosed  to  oxx^^'"*l  tbe  funds  on  hand  and  Any  that  maybeoomt 
available  during  tlio  year  in  the  removal  of  tbe  ehoala  by  dredgingaiid 
in  tiio  construction  of  works  of  contraction  in  accordance  with  tbe 
existing  project. 

The  sum  of  $L20,000  can  be  economically  and  odvantngcoad; 
esiiciided  during  the  coming  year. 

Money  statement, 

July  1, 1N9S,  baliincc  iincxppmlea ISST.U 

Jimo  30,  1H!U,  ninoiiiit  cxpcuiluil  iliiriug  liscal  ycav BS3M 

{Amount  (PBtiin.ttud)  reiguireil  for  complotion  of  Diiatmc  project 120,000.0 
AuiouuttlintcaiiberirulitablycxpoiidcilmliBcaljoareiidingJnneSOilSOG  U^OOOllll 
Siibniitted  in  coiiipliiiiics  with  ro(nilremeut&  of  sectiooa  2  of  river  nnd 
harbor  acts  of  IH6G  and  1867  aud  of  Bimdr>-  civU  act  of  Uarch  ^1B93. 
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IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

to  Altainalia  Kiver  is  formed  by  the  junction  of  tlie  Oconee  and 
iilgee  rivers,  in  the  southeastern  part  of  Georgia,  aud  flows  in  a 
lieasterly  direction  to  the  sea. 

detailed  description  of  this  river  is  given  in  my  report  of  a  survey 
d  June  12,  18110,  whicli  is  printed  as  part  of  Appendi.Y  O  5, 
luil  Keport  of  the  Chief  of  Kngineers  for  1800,  pp.  1327-13SB. 
>v  a  .spei'ijii  liistory  of  past  worlv  see  p.  1038,  Annoal  Iteport  of 
Iiief  of  Engineers  for  1889  and  tlie  Annual  Reports  of  the  same 
;i-  since  that  dale. 
E>-G  04 74 
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OBIOIKAI.   OONSITIOIf.  , 

The  chief  obstmctioiL  t»  the  naviKation  of  4h«  All _ilia  BivFrcni' 

gists  ill  rock  ledges,  snad  bars,  overbaDgiDg  trMB,  aoags,  and  ii 
logs.  The  rock  ledges  were  confiued  to  the  upper  portton  of  tlie  et 
TV  hile  the  other  obstnictions  were  found  tfannig^ioat  its  entire  o 
The  Inn-nater  depths  at  some  ;>oiiit8  did  notexoeed  \  foot. 

PLAN   OF  HPSOVXiaEKT, 

The  pliiB  of  improvement  outlined  la  my  repwt  of  June  1!^ 
provides  for  the  establishment  of  a  navigable  iteamboat  claaoi 
ffot  deep  at  oMinary  snmmcr  low  water,  between  tbe  junction  ^ 
Oconee  and  Oemulff ee  rivers  and  the  town  of  Darita, 

Thi»  is  to  be  accomplished  by  (1)  renoving  zoek  afaoala  and  sui 
biirs;  {3)  building  deflecting  dikes  and  dosing  iitd]Hei)t  cat-«i&: '7' 
removing  snags  and  logs  from  the  chann^andovarhwijg^ng  trwfi&tf 
the  banks  of  ttio  stream ;  (1]  revetting  caving  bfrnks. 

The  cost  of  the  improvement  is  estimate,  in  TOuud  uumbm.*: 
$120,000,  provided  funds  are  regularly  and  adequately  supplietl. 

SUMMAKY  OF   OPERATIONS  P&IOB  TO  JULT   1,  1893. 

The  first  appropriation  (65,000)  over  made  for  tite  AltamaiiaW 
exi>endcd  on  a  snng  boat,  wbicb  was  built  for  nee  n^on  this  riveru' 
the  Bavaniiah.  This  boat  began  to  work  njton  the  nver  on  Oclobnl, 
1893,  and  lias  been  employed  at  intervals  since  that  date,  regnlwfn* 
linving  been  Impossible  on  accfinnt  of  the  insafflciency  of  fhnds.  ^ 
was  tlioroughly  repaired  in  188M.  Operations  have  been  carrirf* 
bet  ween,  l>arien  and  the  junction  of  the  Oconee  and  Ocinolgee  rif* 
Thcrc^  have  been  removed  in  all  2  piles,  1,847  snagB  ami  stomps,*' 
4,014  overhaii^ng  trees;  20  logs  were  cut  -upon  bank  and  5  trees  fO 
deadened. 

in  1883  cliannela  100  feet  in  widtli  and  4  feet  .in  depth  at  onUMT 
low  water  were  oi^ened  through  tho  rock  leilges  at  Town  lllufl'iiniiriifl 
Bliifl'  by  the  i-emo\'al  of  319  aud  1,480  cubic  yards  of  roL-k  at  those  iwi"" 
resju't'tively. 

In  l.S84-'85  a  training  wall  was  built  at  Be«dBBlofl' for  the  improi* 
iiient  of  a  siioal  at  that  locality,  and  shore  protection  mhs  ronsti-nrl'^ 
for  the  protection  of  caving  banks.  In  the  execntionof  ihin  frork^It^ 
cubic  yards  of  st(nie,  -128.44  cubic  yards  of  gravel,  and  3,54o.3S  esbic 
yards  of  bruslt  fascines  were  used. 

In  l.S9;f  tho  ctinstrnction  of  a  traiuingwall  and  spur  dams  waalNSg 
at  ('(lupers  Bar,  and  was  continued  uutd  the  Aihds  available  fotlB* 
pni])0;;c  were  exhausted.  There  were  used  in  this  work  141.51  «*'' 
yards  of  ripraji  stone,  4,300.11  cubic  yards  of  brnEih  fweines,  306  pile- 
lU,r.Oi>.LM  fi-et,  It.  M.,  of  0  by  10  inch  timber,  and  l,2S{k40  itoundftofii* 
bolts.  All  of  the  aliovo  work,  with  the  exception  of  that  done  bytt* 
Miag  boat,  was  done  by  contract. 

The  Kt»'am  hoistcr,  rigged  as  a  pile-driver,  began  xnnk  OctohfT* 
1801,  at  Dcards  lilntt',  with  the  eoii.stru(;tion  of  wattled  pile  spnr  d* 
and  the  repair  of  thoohl  training  wall  bnilt  at  that  pi 'int.  Ojitrati^ 
were  suspended  at  the  end  of  January,  1892,  owing  lo  *'ie  hij:li«w- 
butwereresumedMay  5,  andcontinueilat  Beardal  uti  and  Mair*' 
bone  itar  until  October  2.">.  18!12,  when  the  steam  ho  'nrt-as-  sertf 
Savannah  for  repairs,  hi  thiu  work  there  were  driven  iS  pihw.i*' 
linear  feet  of  piling  were  wattled  with  poles,  2,462  i        ire  yaris  *■ 
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1,630  cubic  yards  of  brush  mattresses  were  sunk  and  coverefd  with  371 
cubic  yards  of  riprap  stone. 

The  work  of  the  snag  boat  and  the  steam  hoister  was  done  by  hired 
labor  and  purchase  of  material  in  open  market. 

The  total  expenditures  up  to  July  1,  1893,  including  outstanding 
liabilities,  amounted  to  $26,406.64. 

OPERATIONS   DURING   THE   FISCAL   YEAR   ENDING   JUNE  30,   1894. 

Snagging  operations  were  continued  by  the  snag  boat  Toecoa  until 
September  1,  when  she  was  sent  to  the  Oconee  liiver.  During  this 
time  there  were  removed  from  the  channel  342  snags  and  stumps  and 
4,533  overhanging  trees;  5  logs  were  cut  up  and  removed  on  bank. 
The  snag  boat  also  removed  the  wreck  of  the  steamer  Tar  Heely  which 
was  lying  in  the  channel  at  Oswells  Cut. 

Tlie  steam  hoister,  rigged  .is  a  pile-driver,  began  work  on  the  river 
on  July  5  and  continued  until  September  1,  wben  operations  had  to  be 
suspendeil  on  account  of  high  water.  During  this  time  she  was 
engaged  in  driving  fender  piles  at  the  ends  of  jetties  at  Beards  Bluflf 
and  in  removing  rock  from  the  channel  at  Town  Bluft*  Shoal.  There 
were  driven  Qij  fender  piles,  and  the  same  were  cut  off  6  feet  above  low 
water.  There  were  blasted  and  removed  from  the  channel  45  cubic 
yards  of  solid  rock,  and  tbere  were  used  59J  pounds  of  explosives. 

All  work  during  the  year  was  done  by  hired  labor  and  purchase  of 
material  in  open  market. 

CONDITION    OF   WORK   JUNE  30,   1894. 

The  training  wall  at  Coupers  Bar  is  in  good  condition,  but  almost 
all  of  the  brush  has  been  washed  out  of  the  spurs,  in  consequence  of 
which  the  works  have  failed  to  hold  the  depth  obtained  across  the  bar. 
Betilling  of  the  pile  spur  dams  with  brush  and  stone  is  required,  as 
well  as  the  construction  of  the  remaining  works  contemplated  by  the 
approved  project. 

The  works  at  Beards  Bluff  are  in  good  condition,  and  a  depth  of  4J 
feet  at  summer  low  water  is  maintained  over  the  bar. 

The  works  at  Marrowbone  Bar  are  in  good  condition,  and  a  depth  of 
5  feet  at  summer  low  water  is  maintained  over  the  bar. 

COMMERCE    AM)   NAVKfATION. 

The  commerce  passing  over  the  Altamaha  liiver  is  derived  not  only 
firom  the  region  bordering  it,  but  also  from  the  country  bordering  its 
tributaries,  the  Ocmulgee  and  the  Oconee  rivers. 

About  one-half  of  the  counties  bordering  the  Altamaha  River  are 
wholly  dependent  upon  the  river  for  transi>ortation,  while  the  remainder 
are  scTved  in  i)art  by  two  railroads,  the  East  Tennessee,  Virginia  and 
Georgia,  running  approximately  parallel  to  the  river  on  its  southern 
side  at  an  average  distance  of  about  15  miles  from  it,  and  the  Savan- 
nah, Florida  and  Western,  crossing  the  river  at  Doetortown  at  about 
right  angles  to  its  general  direction.  The  territory  dependent  upon 
the  river  for  the  transportation  of  its  produce  and  supplies  is  composed 
of  one-third  of  the  counties  of  Appling,  Wayne,  Glynn,  and  all  of 
Tatnall  and  Mcintosh. 

The  commerce  of  the  river  during  the  past  twelve  months  is  estimated 
at  290,115  tons,  valued  at  $3,591,975;  an  increase  of  95,294  tons  as  com- 
pared with  the  year  before.    This  increase  is  due  to  a  revival  in  the 
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naval-stores  business  and  to  a  natural  increase  in  the  amount  of  hud 
wood  liandled  on  the  river. 

The  following  boats  were  engaged  in  traffic  on  this  river  daring  the 
past  iiscal  year,  viz:  The  AmericuSj  the  Altamdhaj  and  the  iSioaii,dis* 
charging  their  :ti*eight  at  Doctortown,  whence  it  is  taken  by  rail  to 
Savannah;  and  the  Louisa^  running  from  Abbeville  to  the  Fbrida 
Central  and  Peninsular  Eailroad  bridge,  at  which  latter  place  the  rail- 
road company  is  now  preparing  to  construct  wharves  and  sliedsforthe 
accommodation  of  the  river  trade. 

MISCELLANEOUS. 

The  work  is  located  in  tho  concction  district  of  Brnnswick,  Ga.  Amoantof  dntM 
coUcctod  in  1893,  $5,768.  Sapolu  Light  is  the  nearest  light-honso,  and  fortiO^ 
thorpc  and  Pulaski  arc  tho  nearest  forts. 

Since  the  existing  project  for  improving  Altamaha  River  was  adopted 
the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of —  . 

Angust  11,  1888  (unexpended  balance) (S814I 

September  19,  1890 15iOOai0 

July  13,  1892 15,001110 

Total SO^SftU 

The  total  expenditures  under  the  present  project  to  Jane  30, 18W» 
including  all  outstanding  liabilities,  were  $29,529.88. 

It  is  proposed  to  expend  the  funds  on  hand  and*  any  that  bV 
become  available  during  the  present  fiscal  year  in  the  removal  tf 
obstructions  and  in  the  improvement  of  the  shoal  places  in  thezirv 
according  to  the  revised  project  of  1890. 

The  sum  of  850,000  can  be  economically  and  advantageously  cxpendri 
during  the  coming  year.  H^o  permanent  improvement  can  be  efieetrii 
as  new  obstructions,  caused  by  logs  and  snags,  form  daring  eTcy 
freshet  stage.  They  should,  however,  diminish  in  number  from  JW 
to  year.  From  $3,000  to  $5,000  will  be  required  for  the  annual  mtf- 
tenance  of  the  completed  work.  Tlie  work  of  removing  obstractioii 
has  been  under  the  local  charge  of  Mr.  11.  S.  Burnett,  assistant  eap- 
iieer,  whose  report  is  appended  hereto. 

Money  statement, 

July  1, 1893,  balance  unexpended l^iSliJ 

.June  30, 1894,  amount  expended  during  tiscnl  year 9^8B>* 

July  1, 1894,  balance  unexpended 6tt» 

{Amount  (estinuited)  required  for  completion  of  cxlBting  project Wt^? 
Amount  that  can  bo  prolitably  expended  in  liacal  year  eudiuff  Jane 30,1S96    SO^Ott** 
{Snbmitted  in  compliance  Avitli  requirements  of  sect Iodb  2  of  riv^  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1898. 


JJKroKT   OF   MR.    «.    S.    BUIJNEIT,   ASSISTANT  EXGIXXER. 

I'NiTKL)  States  Engineer  Ovfxcb, 

Savannah^  0^,,  Juljf  M,  Jtf^ 

Captain:  I  respor.t fully  submit  the  following  report  on  the  improvement  rf** 
Altamaha  River,  (icorgia,  during  tlie  fiscal  year  ending  June  30,  1694: 

Snagging  ox)cratioiis  Ave  re  continued  by  tho  snag  boat  Toecoa  to  SeptOBlk'* 
There  were  removed  from  the  channel  of  tho  river  between  Doctortown  M^  ■* 
Forks  :Ui  snags  and  18  stumps;  4,r>33  overhanging  trees  were  oat;  5  loMaB"* 
banks  were  also  removed.  The  snag  boat  Toecoa  tilso  TemoveH  the  WXMK  ^■' 
steamer  Tar  IJivl,  which  was  directly  in  the  channel  at  Oswelle  Cut. 
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raft  plying  the 


There  has  been  n 


U.  fl.  »team  RoUler  Xo.  1. — Work  was  commenced  by  the  hoiater  Jnly  5.  The 
boat  wns  employril  in  driving  fender  piles  at  the  ends  of  jetties  nt  Beards  Bluff,  and 
in  drilling,  blasting,  and  removing  rock  from  the  channel  at  Town  BlnfT  Shoals. 
There  were  driven  6G  fender  piles  and  the  same  cnt  off  6  feet  ahovo  low  water;  74 
linear  feet  of  holes  were  drilled,  and  37  charges  of  dynamite  were  exploded,  remov- 
ing 45  cubic  yards  of  Rolid  rock  from  the  channel.  This  latter  wotk  was  suspended 
September  1  on  account  of  high  water. 

Tho  geuornl  condition  of  the  river  is  dow  good,  bnt  snag  work  is  necessary. 

One  iiew  lino  of  atenmlioats  has  been  cstaliliBbed  between  Abbeville,  Ga.,  oud  the 
crossing  of  the  Florida  Central  Peninsular  Railroad,  at  Harrington,  Ga.  The  rail- 
road ciinipany  is  now  putting  in  wharves  and  side  tracks  to  accommodate  the  new 
lino  of  boats. 

No  serious  accidents  have  o< 
BiiBpeiiHion  of  navigation. 

TIlo  Btnt!6  of  wiitcr  in  .Tune, 
notwithstanding  this  unusuul 
larity. 

Tlio  contracting  jetties  nt  Beards  Blnff  nro  in  good  condition  .ind  they  n 
depth  of  4^  fi-et  at  a  siiminci  low-water  sta^e. 

At  Marrowbone  Bat  tho  12  jetties  contracting  the  channel  and  thoG  closing  dams 
are  nil  in  good  condition.  A  depth  of  5  feet  at  a  summer  low-water  stage  in  the 
channel  through  this  bar  has  been  obtained.  Some  very  slight  repair  work  will  bo 
neccssnry  to  two  uf  these  dams  within  the  next  six  months. 

Tho  commerce  of  tho  river  has  increased  to  tho  extent  of  05,294  tons,  duo  to  the 
regularity  of  steamboats  navigating  the  liver,  to  the  revival  in  the  naval  stores  liDS- 
iness,  anil  also  to  tho  recent  development  of  hard- wood  shipments. 

Snbniittud  with  this  report  are  the  following  papers: 

(1)  Summary  of  work  done,  by  months. 

(2)  Summary  of  work  done,  by  localities. 

(3)  Summary  of  work  done  from  1883  to  1894. 
Respectfully  submitted. 

R.  S.   BiTRSKTT, 
Aitittaal  Engineer. 
Ciipt.  n.  M.  Cabtrr, 

Corpi  of  I-'iiginfir>.  I'.  .*.  .1. 
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2.  Altamaha  Jiirer,  Gcorsia. — SHBtmary  ^irettdM»tgWioMtkt,'189S-'9t. 
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List  of  atcamhoata  plying  the  Altatnah4i  liiver,  ISOS-^OA, 


Namo. 


AmericuA. 
Altainaha 

Swan* 

Louisa.... 


Draft, 
light. 

Tonnapo, 
registered. 

Inches. 
24 

17 
18 
20 

1 

229.35 
219. 27 
380.00 
220.00 

Terminal  points. 


Doctortown  and  Darien. 

Dootortown  and  Town  BlaflT. 

DoUoy.  Doctortown,  and  Abborille. 

Abbeville  and  Florida  Central  and  Peninsular  Railroad. 


*Snnk  near  Abbeville  and  removed  from  channel  by  tJ.  S.  snag  boat  l^atiUa,  as  an  obstruction  to 
navigation. 


N  6. 


IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

The  Oconee  River  rises  in  the  northeastern  part  of  Georgia,  flows  in 
a  southeasterly  direction,  and  unites  with  the  Ocmnlgee  to  form  the 
Altamaha.  A  detailed  description  of  this  river  is  given  in  my  report 
of  the  preliminary  examination  and  survey,  printed  as  House  Ex.  l)oc. 
No.  211,  Fifty-first  Congress,  first  session.  For  a  special  history  of 
past  work,  see-p.  1253,  Annual  Report  of  the  Chief  of  Engineers  for 
1889, 

ORIGINAL   CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steam- 
boats drawing  from  3  to  4  feet,  but  during  the  low-water  season  there 
are  various  shoals  with  low- water  depths  of  not  more  than  2  feet. 
The  (^hief  obstructions  to  navigation  consist  of  sand  bars,  rock  shoals, 
overhanging  trees,  snags,  and  sunken  logs. 

PLAN    OF   IMPROVEaiENT. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  5, 
1890,  ])rovides  for  the  establishment  of  a  navigable  steamboat  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville  to  the 
river's  mouth. 

This  is  to  be  accomplished  by  (1)  removing  rafts,  rock  shoals,  and 
sand  bjirs;  (2)  enlarging  portions  of  the  river,  revetting  caving  banks, 
and  closing  incipient  cut-offs;  ^3)  removing  snags  and  logs  from  the 
channel  and  overhanging  trees  irom  the  banks  of  the  stream. 

Tlie  cost  of  the  improvement  is  estimated  at  $171,000,  provided 
funds  are  regularly  and  adequately  supplied. 

SUMMARY    or    OPERATIONS   PRIOR    TO   JI'LY   1,   1893. 

Between  1812  and  1842  abont  $45,000  were  expended  by  the  State  of 
Georgia  in  the  improvement  of  this  river,  and  between  1874  and  1875 
about  $8,575  were  expended  by  theOconee  Steamboat  Comi)any  between 
Dublin  and  the  Central  Railroad  bridge,  a  distance  of  28  miles.  Opera- 
tions under  the  project  adopted  in  1S7H  were  begun  in  1878,  and  have 
been  carried  on  at  irregular  intervals  ever  since,  as  the  available  funds 
allowed.  A  specific  appropriation  of  $1. 500  for  improving  the  section 
of  river  between  Skull  Shoals  and  the  Georgia  Railroad  bridge  was 
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expeiuled  yo  as  to  givo  a  Itast  depth  in  tliat  reaeli  of  £0  inches  at 
t'xtrcino  low  ■nater. 

Ill  all  tlieio  have  been  icmoved  from  tlie  river  7,300  snagB  and 
i^tiimps,  34,710  overhangiuy  trees,  4S0  cubic  yardB  of  i-ock;  G70  tree* 
lijive  been  deadened,  530  logs  cut  up  ou  bank,  and  3CC.5  cords  of  drift 
material  cut  up.  Aluch  Trork  'was  done  at  Sweeneys  Cut,  vbicb  vu 
filled  up  vith  logs,  stiiutps,  trees,  two  rafts,  two  lattice  bridges,  and 
a  bridge  trestle;  600  cubic  yards  of  stone  w^e  qauried  and  pl&cedin 
a  closing  dam  at  Fish  Trap  Cut,  and  657  pounds  of  explosives  wen 
used. 

The  work  at  Old  Boat  Yard  was  completed.  There  were  driven  at 
this  place  1C5  piles;  935  linear  feet  of  piling  were  wattled,  and  991 
linear  feet  of  brush  mattresses  18  feet  wide  were  enulv  and  covered 
with  stone.  In  addition  13  suags  and  stumps  were  removed,  and  th 
banks  at  the  ends  of  the  dam  were  protected  with  brush  and  stone. 

The  work  of  buildhig  a  new  suag  boat,  the  Satilla,  under  contnct 
with  Messrs.  ^l.  A.  Sweeney  &  Bro.,  was  completed  October  3,  ISM. 

Up  to  .Tilly  1, 18i>3,  the  total  expenditure  for  the  vork,  inclndingall 
outstanding  liabilities,  was  §33,204.15. 

(JPKliATIONK  DUElN(i   THK   FISCAL   YEAR  ENDIMG   JDNB   30.  180t 

Snagging  opcratioui^  were  continued  by  the  snag  boats  Toccoa  aal 
Ocmutgee,  the  former  worliiiig  fnna  September  1  to  October  14,  ondfli 
latter  working  from  tlio  beginning  of  the  fiscal  year  to  Jnue  2,  irhs 
the  available  fnnds  were  exhausted.  During  Uiis  timo  there  mn 
I'enioved  between  the  mouth  and  Miliedgeville  0,810  snaga  and  ctonili 
5,072  overliiuiging  trees,  and  :iOC§  cubic  yards  of  gravel,  clay,  and  BHdi 
503  logs  were  cut  up  ou  bank,  8  trees  were  girdled,  a.ud  966  jmmdtd 
explosives  were  us«l. 

From  September  1  to  September  4  the  steam  hoister,  rigged  all 
pile-driver,  was  engaged  in  repairing  the  jetties  at  Old  Boat  Yard.  U 
this  work  there  were  used  20  linear  feet  of  brush  mattrcSBeslSM 
wide,  15  cubic  yards  of  brush  fascines,  and  C  cubic  yards  of  ripnp 
stone;  11  piles  were  driven  and  80  linear  feet  pf  pile  work  veremt- 
tled;  1C5  pounds  of  explosive  were  used. 

(■ONI>lTI()S  in'  WORK  JUNE  30,  1894, 

A  fairly  navigable  low-water  channel  has  been  opened  from  A^ 
month  to  Miliedgeville,  Further  construction  of  jetties  on  theiarf 
shoiils,  rock  excavation,  and  a  largeamount  of  snagging  wilt,  Iiowa^ft 
be  required  bclbro  steamboats  can  run  with  regularity  and  safety. 

The  improvement  made  to  date  has  been  of  great  beueiit  to  the  ttt 
tion  of  country  between  ttic  Central  itiiilroad  bridge  aiul  MillcdgeviSft 
One  new  lino  of  steamers  has  been  established  above  ttio  bridge,    lb 

hardwood  bordering  on  the  river  is  now  being  cut  and  trai ^-*-'- 

Siiwmills  and  nmnuf!ict4)ries  of  hard  wood  are  being  establteht 

In  view  of  the  information  (.■ollect<'d,  it  is  estimated  that  thee 
on  the  river  after  improvement  will  iiniount  to  three  times  its 
value. 

ailKCEI.I.AXEOUS. 

Tho  iviirk  i«  locntcil  ill  llio  eiillec'liim  ■ 
collecUil  ill  1X93.  ^>.7tJK.  Siipolo  lijiht 
tliOT]>o  ntid  Fiiliiski  lire  tlio  iitarv^t  furt) 
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Since  the  existing  project  for  improving  the  Oconee  River  was  adopted 
the  following  appropriations  have  been  made  for  this  work:* 

By  act  of  Congress  of — 

August  11,  1888  (unexpeutletl  balance) $201. 18 

September  19,  1890 25,000.00 

July  13,  1892 2.5,000.00 


Total 50,201.18 

The  total  expenditures  under  the  present  project  to  June  30,1894, 
including  all  outstanding  liabilities,  were  $49,366.8i. 

As  outlined  in  my  project  of  February  5,  1890,  it  is  proix)sed  to 
expend  the  available  funds,  and  any  funds  that  may  become  available 
during  the  year,  in  the  removal  of  obstructions  and  in  the  improve- 
ment of  the  shoals  in  the  river  between  Milledgeville  and  the  mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously 
expended  during  the  coming  year.  No  permanent  improvement  can  be 
eflected,  as  new  obstructions,  caused  by  logs  and  snags,  form  during 
every  high- water  season.  They  should,  however,  become  lewer  in  num- 
ber each  year.  From  $1,000  to  $5,000  will  be  required  for  the  annual 
maintenance  of  the  completed  work.  The  work  of  removing  obstruc- 
tions has  been  in  the  local  charge  of  Mr.  K.  S.  Burnett,  iissistant 
engineer,  whose  report  is  appended  hereto. 

('OMMERCE    AND   NAVKJATION. 

The  Oconee  Kiver  is  navigable  from  the  mouth  to  Milledgeville,  a 
distance  of  147  miles.  The  following  boats  were  engaged  in  the  river 
traihc  during  this  year: 

List  of  sleamboatit  plying  ihc  Oconee  liirei'j  (ieorgiOf  1S93-94, 


Kanir. 


R.C.  Henry 

LouiMi 

LnnilMr  City  . .. 

C»yi»8i« 

lA'ary  Elizabeth. 

Swaii 

Annie  f.iurbult. . 


Draft, 

Toimnno. 

light. 

regi 

(*tered. 

Inches. 

14 

140 

20 

220 

22 

336.7 

20 

70 

■Al 

4.5 

18 

360 

18 

160 

Total 


1.431.2 


Terminals. 


Dublin  and  Ocniulgee  Depot. 
Ued  Bltitf  and  Dublin. 
Ocmulgco  l)ei>ot  and  Red  Bluff. 


Dublin. 


Dublin  and  Dnluty. 
Dublin  and  Milledgeville. 


During  the  last  year  these  boats  carried  about  27,000  tons  of  freight, 
valued  at  about  $1,240,000.  The  freights  consist  of  rosin,  turi)entine, 
cotton,  staves,  guano,  corn,  cotton  seed,  and  general  merchandise.  In 
addition  to  the  freights  carried  by  the  steamers  there  were  about  88,000 
tons  of  timber  drifted  down  the  river,  valued  at  about  $440,000.  The 
total  commerce  of  the  river  during  the  last  year  was  1 15,271  tons,  valued 
at  $1,080,025,  an  increase  of  nearly  20,000  tons  in  weight  and  nearly 
$400,000  in  value  as  compared  with  the  preceding  year. 

With  a  continuation  of  the  improvement  now  in  progress  to  Milledge- 
ville, new  lines  of  boats  will  be  established  and  through  freights  carried 
to  the  coast;  the  valuable  hard-wood  timber  of  the  swamps  will  bo 
develoi)ed  and  a  large  section  of  farming  land  will  be  made  accessible 
throughout  the  year  to  a  market  reached  by  cheap  river  transportation. 

In  the  counties  bordering  the  Oconee  River  the  population  is  about 
90,000,  the  area  of  cultivated  lands  about  507,000  acres,  and  the  value 
of  all  property  from  $10,000,000  to  $11,000,000.  The  area  tributary  to 
the  river  is  about  1,900  square  miles. 
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Money  statement 

July  1, 1893Jialauce  unexpended - fl7,l(S.4l 

June  SO,  1894,  amount  expended  during  fiscal  year... 16,23181 

Jul}'  1, 1894,  balance  unexpended 930.91 

July  1, 1891,  outstanding  liabilities 96L00 

July  1, 189^1.  balance  available 83L9 

{Amount  (<stiniated)  required  for  completion  of  existinc project 121,OOOLOI 
A  niount  that  can  bo  profitably  expended  in  fiscal  vearendliig  J  00030,1886    50^0001(11 
Submitted  in  compliance  -with  requirements  of  scctionB  2  of  river  aod 
harl)or  ixctB  of  1860  and  1867  and  of  sundry  civil  act  of  March  3.  1893. 


KKPOKT  (ir   MR.  IX,  S.  nURKKTT,  ASSISTANT  EXGINKKR. 

l'NiTKi>  States  Enoiitekr  Officr, 

Savannah,  Ga.,  Juiy  J?,  ISM, 

Captain:  I  respectfully  submit  the  following  report  oo  the  improvement  of  ttt 
<  U'onec  itiver,  Georgia,  lor  tbe  iiscal  year  ending  June  90,  1894. 


th(^  bridge.  Work  was  Huspeuded  on  June  7  on  account  of  lackof  fkioda  to  conttaM 
'1  be  boat  wiiH  tied  to  the  bank  at  Balls  Ferry  (102^  miles)  and  placfMl  io  chugQof  i 
watcbuian  ;  the  crew  were  discbarged. 

Tbe  snag  boat  Torcoa,  on  September  1,  commenced  operations  on  the  river,  nail- 
ing Kna;;.s,  and  continued  at  work  between  tbe  mouth  of  the  river  aod  Doblinsitil 
0(5tober  14,  when  it  left  for  Savannab. 

Tbo  Kuag  boat  Ocmulgce  rcutoved  between  107|  miles  (Geotral  Railroad  hridg«}ii' 
1 17  niiU>8  (Milledgevillc),  4,572  snags  and  365  stumps;  402  logs  oo  the  bank  mntd 
and  removed ;  1,461  overbnnging  trees  were  ajso  cut  aod  removed;  4  trees  were  girM 
and  14  trees  ])ulled  back;  222  ]>oundHof  explosives  were  used. 

lielow  the  Ceutral  itailroad  bridge  (between  72  miles  and  107f  miles)  thesnapM 
Onnubjn'  r(>niove(l  1, 181  Bnags  and  60  stumps  from  the  chaonel;  450  poondsof  e^i^ 
Hives  W(.re  used;  0,821  overbnnging  trees  and  16  logs  on  the  hanks  were  taX^i 
removed;  4  tn;es  were  girdled. 

Tbo  snag  boat  Torroa  removed  from  tbe  channel,  from  the  moath  of  the  nvt^ 
Dublin.  202  snags  and  42  stum])s ;  3,212  overhanging  trees  and  B5  loes  were  enfenf 

"       id  ' 


removed  from  the  banks;  2(>6)f  cubic  yards  of  gravel,  clay,  and  san 
at  1117^-miles  shoal ;  2t%l:  pounds  of  explosives  wore  used. 

(fid  Ikmt  Yard  Jeff k'ii. — On  »Se])t<'mber  1  the  steam  hoister  commenced  upsis>i«^ 
making  repairs  to  jetties;  11  fender  piles  were  driven  to  an  average  depth flftf 
feet ;  20  linear  feet-of  mattresses  18  feet  wide  were  ooustmcted  and  sonk  at  thefli 
of  the  .i(>tties,  to  ])n;vent  scouring;  5  cubic  yards  of  riprap  stone  were  qnarrit'M' 
jilaced  in  the  work.  Kighty  linear  feet  of  wattle  work  were  con8Uiicted|tf 
])(Min(ls  <>f  explosives  were  used.  The  steam  bolster  left  for  tbo  Alfa^mi^lia  Riitf 
►Se])tember  4. 

The  work  done  has  opened  a  fairly  navigable  channel  at  low  water  ftom  tbesiiA 
if  the  river  to  Milledgevillc. 

A  hirge  amount  of  snag  work  is  yet  necoHsary,  as  well  as  excavation  of  isck*'' 
th<>  rock  slioala,  and  contraeting  jetties  on  the  sand  shoals,  before  steambosll<i* 
run  with  regularity  and  safetj'.  •  " 

Tlie  im]»rovem<M)t  made  to  (late  has  been  of  groat  benefit  to  the  section  of  tusiV 
between  the  Central  K.'iilroad  bridge  and  Milledgevillc.  One  new  Ihio  of  bosCi^ 
been  established  above  the  bridge.  Tlie  hardwood  bordering  the  river  isnowbM 
cut  and  transported.  2S:twmilis  are  being  established,  as  well  as  manolkcfeoiki* 
hard  wood. 

The  commerce  of  the  river  is  steadily  increasing;  manufactories  of  haid 
being  established  at  Duhlin.     Tht;  sliipments  of  bard  wood  aod  merohaadiishi^  \ 
been  increased  very  largely.     The  total  increase  of  commerce  daring  the 
wa**  ll>.7r>l  tons. 

The  following  statements  !iccom]>any  this  rejiort: 

(1)  Summary  of  work  by  loealities. 

(2)  Summary  of  W(»rk  b,v  months. 
(JJ)  detailed  statement  of  work  done  to  date. 
l{esi)ert fully  submitted. 

R.-8.  BcBxnr, 

Capt.  ().  M.  ('AiiTi:i:,  JuMmut  ~ 

Corpn  of  Knu'tucers,  F,  S.  J. 
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COMMERCIAL   STATISTICS. 


Commercial  statistics  Oconee  River,  Georgia,  1S93-94. 


Articles. 


Timber 

Kt>8in 

Turpontino  . 

Cotton 

Stavi'8 

MiTchaiidiHC 


Tons. 


88,000 
14,880 

2,  225 
1,200 
2,785 

3,  Ul 


Vahio. 


$440,000 
148,800 
111.250 
192,  000 
228.800 
470,  650 


Articles. 


Fertilizers  . 

Com 

Cotton  seeil 
Passengers. 

Total.. 


Value. 


$18,400 
51.600 
11,700 
13,423 

1, 6b0, 625 


N  7. 
IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  Ocinulgee  River  is  formed  by  tbe  junction  of  the  South  and  Yel- 
low rivers,  about  20  miles  below  Covington,  and  flows  thence  in  a 
southeasterly  direction  about  250  miles,  where  it  unites  with  Oconee  to 
form  the  Altamaha.  A  detailed  description  of  this  river  is  found  in  my 
report  of  the  preliminary  examination  and  survey,  printed  as  House 
Ex.  Doc.  No.  215,  Fifty-first  Congress,  first  session.  For  a  special  his- 
tory of  i)ast  work  see  p.  1258,  Annual  lleporC  of  the  Chief  of  Engineers 
for  1890. 

ORIGINAL   CONDITION. 

For  the  greater  part  of  the  year  the  river  is  navigable  for  steamboats 
drawing  from  3  to  4  feet,  but  during  the  low-water  season  there  are 
various  shoals  with  depths  of  not  more  than  2  feet.  The  chief  obstruc- 
tions to  navigation  consist  of  rock  shoals,  sand  bars,  overhanging  trees, 
snags,  and  sunken  logs. 

PLAN  OF  improvemi^:nt. 

The  plan  of  improvement,  as  outlined  in  my  report  of  February  5, 1890, 
provides  for  the  establishment  of  a  navigable  steamboat  channel  3  feet 
deep  at  ordinary  summer  low  water,  from  Macon  to  the  river's  mouth. 

This  is  to  be  obtained  by  (1)  removing  rock  shoals  and  sand  bars,  (2) 
closing  incipient  cut-offs  and  revetting  caving  banks,  (3)  removing 
snags  and  logs  from  the  channel  and  overhanging  trees  from  the  banks 
of  the  stream. 

The  cost  of  the  improvement  is  estimated  at  $210,000,  provided  funds 
are  regularly  and  adequately  supplied. 


SUMMARY    OF    OPERATIONS   PRIOR   TO   JULY    1,    1893. 

Between  1817  and  1837  the  State  of  Georgia  expended  about  $60,000 
in  the  improvement  of  the  river,  $10,000  of  which  were  used  above 
Macon.  In  August,  1887,  operations  were  begun  under  the  project 
approved  by  Congress  in  1876,  and  the  work  has  been  carried  on  at 
intervals,  as  the  funds  were  available.  In  all  there  have  been  removed 
from  the  river  13,010  snags  and  stumps,  29,197  overhanging  trees,  359 
cubic  yards  of  rock,  and  1,869  cubic  yards  of  earth ;  240  logs  were  cut 
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up  ou  the  banks,  and  02G  trees  were  deadened ;  12  jetties  and  278  lineir 
feet  of  crib  bank  protection  were  built  at  Tillman  Bar,  2  snag  daou  at 
Ashley  Landing,  and  1  snag  dam  at  Indian  Timber  Landing. 

Up  to  July  1 ,  1893,  the  total  expenditures  for  this  work,  indnding 
all  outstanding  liabilities,  amounted  to  (43,782.35. 

OPERATIONS  DUUINO  THE  FISCAL  YSAB  BHDING  JVKR  Sd,  18M. 


The  snag  boat  Salilla  continued  operations  fkt>m  the  beginning <tf  the 
fiscal  year  to  February  1,  1894,  when  the  available  fiornds  wm 
exhausted.  During  this  time  there  were  removed  from  the  chansd 
1,461  sna^s  and  stumps;  4,498  overhanging  trees,  and  the  wrecks <tf  3 
steamboats;  919  trees  were  girdled,  and  58  logs  were  cat  on  hank;  186 
l)ounds  of  explosives  were  used. 

The  steam  hoister,  rigged  as  a  pile-driver,  continaed  work  from  ihe 
be^^inning  of  the  fis(!al  year  until  October  31,  during  which  time  285i 
cubic  yards  of  solid  rock  and  287.5  cubic  yards  of  loose  bowlders  wen 
removed,  208  pounds  of  explosives  having  been  used. 


CONDITION   OF  WORK  JUNE  30,  IBM. 

A  fairly  navigable  channel  has  been  opened  firom  the  nKmth  of  fte 
river  to  Macon,  Ga. 

The  condition  of  the  jetties  at  Tillman  Bar  is  good,  and  a  channel  rf 
5  feet  depth  at  summer  low  water  is  now  maintained  over  the  bar. 

The  rock  shoals  require  especial  attention  at  this  time,  and  when  the 
river  is  at  its  low-water  stage  a  sufficient  force  should  be  pnt  at  work 
between  Abbeville  and  Tillman  Bar,  in  order  to  opea  the  chMsd 
through  in  one  month. 

(COMMERCE   AND  NAVIGATION. 


The  following  is  a  list  of  steamers  plying  thoOcmalgeeKiTerdariBf 
the  fiscal  year  1893-94: 

List  of  stvamhoats  plying  ihe  Ocmulgee  Biver,  OeorgiOf  ISStS^'M. 


Name. 


Draft,       Toiinajro, 
li;;ht.      ro«;i«tercd. 


IltuTy  (i.  Day — 

JiUiiiiior  City 

Swjin  (wn-ikvil) 

Mascot  to 

J.(;.  St«\vart   .... 
Louisa 


Jnches. 
16 
1« 
IS 
10 
IS 


299 
330 
3IH) 

1'35 
220 


Tenninala. 


Ocmulgoo  DoiMt,  Abbeville  tad 

l>o. 

Tiriiiiswic-k  and  np-iirer  poiate. 
Mnron  nud  liruiiswiclc. 
Al)lH>vill(>,  Macon,  and  Ocmnlgee  Depot, 
AltlH'villo  and  Florida  Central  aaa  Fa 
rond  bridge. 


Total 


1.05*4 


These  boats  enrried  during  the  last  fiscal  year  about  20.500  toM  tf 
freight,  valued  at  somewhat  more  than  SlyOOO^OOO.  The  fteiglitB  0tt 
sist  maiidy  of  rosin,  spirits  of  turpentine,  fertilizers,  com,  and 
ehandise.     Tn  addition  to  this  it  is  estimated  that  t      "e  wene 
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over  thfe  river  94,000  tons  of  timber,  valued  at  $470,000-  The  total 
commerce  of  tbe  river  during  the  fiscal  year  just  closed  was,  therefore, 
114,470  tons,  valued  at  $1,528,300,  an  increase  as  compared  with  the 
year  before  of  4,177  tons  in  weip^ht  and  $171,385  in  value. 

A  full  and  carefully  prepared  stat<ement  of  the  conditions  and  cir- 
cumstances that  will  affect  this  commerce,  when  the  river  is  placed  in 
a  thoroughly  navigable  condition  from  its  mouth  to  the  city  of  Macon, 
is  contained  in  Mr.  J.  L.  Van  Ornum's  report  on  the  survey  of  the 
Ocmulgee  liiver,  accompanying  my  report  of  February  5,  1890,  and 
printed  as  part  of  Appendix  O  12,  Report  of  the  Chief  of  Engineers 
lor  1890,  to  which  I  respectfully  refer.  It  is  impossible  to  make  an 
accurate  estimate  of  the  increased  commerce  that  will  follow  such 
improvement.  But  remembering  that  new  boats  are  to  be  added  to  the 
Lumber  City,  Hawkinsville,  and  Abbeville  lines;  that  the  citizens  of 
Macon  await  tbe  opening  of  the  freighting  season  to  fully  establish  a 
line  of  steamers  to  the  coast;  that  more  frequent  trips  can  be  made 
and  larger  cargoes  carried,  and  that  a  new  region  between  Hawkins- 
ville and  Macon  will  become  tributary  to  the  river,  it  is  not  an  extrav- 
agant estimate  to  say  that  the  commerce  of  the  river  may  be  increased 
100  per  cent  of  its  present  value. 

Commercial  8tuti8iic8,  Ocmulgee  River ,  1893-04. 


Articles. 


Timlier 

KOHIII 

Turpentine . 

Cotton 

Stavt'8 

MiTchandiMf 


Value. 


Tons. 


$470,000      FertiUwsrs 

83,000      Com 

130,000      Cotton  seed 

45, 500  1 1  Passengers 

283,200  i:  , 

450,000  1'  Total 114,470 


Value. 


050 

300 

160 

1,360 

19,000 

24,000 

3,200 

20,400 

1,528,300 


MISCELLANEOUS. 


Tho  work  is  located  in  the  coUoction  district  of  Brans  wick,  Ga.  Amonnt  of 
duties  collected  iu  1893,  $5,768.  Sapelo  Light  is  tho  nearest  light-house,  and  fort« 
Oglethorpe  and  Pulaski  are  the  nearest  forts. 

Since  tbe  existing  project  for  improving  Ocmulgee  River  was  adopted 
the  following  appropriations  have  been  made  for  this  work : 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $224.95 

September  19,  1890 30,000.00 

July  13,  1892 25,000.00 

Total 55,244.95 

The  total  expenditures  under  the  existing  project  to  June  30,  1S94, 
including  all  outstanding  liabilities,  amounted  to  $54,169.28. 

As  outlined  in  my  project  of  February  5, 1890,  it  is  proposed  to 
exi)ond  any  funds  now  available  or  that  may  become  available  during 
the  present  fiscal  year  in  the  removal  of  obstructions  and  in  the 
improvement  of  the  shoals  in  the  river  between  Macon  and  the  river's 
mouth. 

The  sum  of  $50,000  can  be  economically  and  advantageously 
expended  during  the  coming  year.    No  permanent  improvement  can 
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be  effected,  as  new  obstraetions,  caused  by  logs  and  snags,  fimn  dm^ 
iiig  every  high- water  season.  They  should,  however,  b^Mime  fewer  la 
number  each  year.  From  $1,000  to  $5,000  will  be  required  for  the 
annual  maintenance  of  the  completed  work.  The  work  of  removing 
obstructions  lias  been  under  the  local  charge  of  Mr.  B.  S.  Burnet^ 
assistant  engineer,  whose  report  is  appended  hereto. 


Money  statement 

.Inly  1,  1893,  balance  nnoxpcudcd $11,956.0 

Juno  'SOf  1894,  amount  expended  during  fiscal  year 10; 882. 96 

July  1, 1894,  l):ilanco  nncxponded 1,075.67 

Amount  (estimated)  required  for  completion  of  oxistinff  project 150,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eu^ncjTaiie 30,1886    50, 000.00 
Submitted  in  compliance  with  requirements  of  sections  *Io{  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  March  3, 1898. 


repout  of  mr.  r.  s.  burnett,  assistaxt  exgixeer. 

United  States  Enguceer  Office, 

Sarannah,  Ga»,  Juljf  5,  189i, 

Captain  :  I  respectfully  submit  the  following?  report  on  the  improvement  of  til 
Ocmulgec  IJivcr,  Georgia,  for  the  fiscal  year  ending  June  30,  18M: 

SXAGGIXG   OPERATIONS. 

The  snag  boat  Saiilla  continued  operations  between  HawkinsviUe  and  Haoonnitil 
October  26,  1893,  when  she  proceeded  to  clear  the  channel  of  obetmotions  ftom  tti 
mouth  of  the  river  to  liawkiiisville. 

The  steamboat  Maggie  Belly  sunk  in  the  channel  at  the  wharf  of  tlie  Savaniial^ 
Americns  and  Montgomery  Kailroad,  Abbeville,  Ga.,  was  wrecked  and  removed  it 
September. 

The  steamboat  Swan,  sunk  in  the  channel  at  114|  miles,  and  the  stcamboAt  CfM^ 
sunk  in  the  channel  at  116^  miles,  were  also  wrecked  and  removed  daring  the  nwitk 
of  Scj)tcmber. 

r.  aV.  steam  ho'iHtcr  JN'o.  1  was  engac^ed  on  the  river  blastinff  a  channel  thxoariitfet 
ruck  shoals  iind  removing  bowlders  obstructing  the  channel.  Hie  holster  oonwiri 
at  work  until  October  31,  when  the  crew  were  discharged,  and  the  boat  was  tied  if 
at  Abbeville  and  placed  in  charge  of  a  watchman. 

The  snag  boat  Satilla  continued  work  until  February  1,  when  operations  were SV- 
pended  owing  to  lack  of  funds,  and  with  the  steam  hoister  in  ^w  proceeded  li 
Savannah,  arriving  February  20. 

The  Saiilla  was  delayed  ten  days  at  the  Florida  Central  and  Peninsnlar  Bailvif 
bridge  across  the  Altauiaha  Hiver.  duo  to  the  drawspan  not  being  in  workins  oidK. 

A  fairly  navigable  channel  has  been  opened  from  the  mouth  of  the  riv^  toWMMy 
Ga. 

One  new  line  of  steamboats  has  been  established  between  Abbeville mndthftFIoriis 
Central  and  l^eninsular  Kallway  bridge;  also  one  new  line  between  HawklBsriBi 
and  points  above,  toward  Maoon. 

Tillman  Bar. — The  condition  of  the  jetties  at  this  bar  is  good  in  every  remeet.  A 
channel  averaging  5  feet  in  depth  at  summer  low  water  is  now  maintained  to^ttMN 
jetties.  Deposit  has  been  made  by  the  river  between  the  Jetties;  in  several  caiH 
the  river  de])osit  has  filled  in  to  the  height  of  the  jetties. 

Stadcma  Shoal. — At  this  rock  shoal  the  steam  hoister  opened  a  ohannel  100 M 
wide  and  3k  feet  in  depth. 

liock  AShoal  at  IlawkinHi'illf. — A  channel  25  feet  in  width  was  opened  throng tti 
shoal  by  the  snag  boat  Saiilla. 
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The  general  condition  of  the  river  is  good.  The  rock  shoals  reqniieeaporial  atten- 
tion at  this  time,  and  when  tbe  river  is  nt  a  low-water  stage  a  aufflrient  force  ahoiild 
lie  pnt  on  between  Abbeville  and  TiUman  Dor  to  open  the  chaDoel  through  in  one 
month. 

There  has  boon  a  falling  off  in  tlie  naval  stores  bnainess  and  an  increase  in  the  hard- 
iroo<l  btavcs  and  general  merchandise. 

Submitted  with  this  repiOTt  are  tbe  following  papers: 

(1)  Statement  of  work  done  to  date. 

(2)  Summary  of  work  done,  by  months. 

(3)  Summary  of  work  done,  by  localities. 
Respectfully  submitted. 

R.    8.    BURKETT, 

A*$Utant  Enginrer. 


1.   Iketulgee  It'icer,  Georgia. — Delail  tlatemenl  of  mark  done  to  dale,  X877~J8Si. 
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3.  OciHulgec  Rirer,  Georgia, — Siimaiary  of  work  hg  Jeealitiei,  1893-94. 


IMPKOVEMEXT  OF  JSItl.'XSWICK  HARBOR.  GEORGIA. 

About  2  miles  above  the  city  of  Brunswick,  Turtle  River  is  divided 
by  Buz};:ird  I.sland  ioto  two  brunches,  tlic  smaller  one,  llowing  to  tlie 
eiiKtwurd  of  the  i.sland  aud  upou  which  the  city  of  Brunswick  is  situ- 
atod,  being  known  sis  East  lEiver,  the  other  retaiuinc;  the  name  of  Tdt- 
tlc  liiver.  These  Rtreauis  unite  again  about  1^  miles  below  the  city  to 
form  Brunswick  Itiver.  The  lower  part  of  East  Uiver  forms  what  is 
known  as  the  harbor  of  Brunswick.  Operations  for  the  improvement 
of  this  harbor  have  been  carried  on  in  accordance  with  a  project  of 
improvement  prepared  by  Gen.  Gillmore,  the  ofBcer  then  in  charge,  and 
printed  as  Apjieudix  M  12,  Annual  Beport  of  the  Chief  of  Engineers 
lor  18SC.  This  project  is  an  enlargement  and  modification  of  a  previous 
one  submitted  by  the  same  officer  and  printed  as  Appendix  J  7, 
Annual  Report  of  the  Chief  of  Engineers  for  18S0. 
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For  a  Special  report  of  past  -vrork  see  p.  1017,  Annnal  Beportaf 
the  Chief  of  Engineers  for  1888,  and  the  lumaal  r^ortfl  of  the  uat 

officer  Biuee  that  date. 

ORIGINAL  OONDlTIOir. 

Turtle  and  Bruuswivk  rivers  have  low-water  depths  of  fromlbtC 
fathoms.  Over  the  shoal  in  the  East  Birer,  ia  front  of  the  city,  then 
was,,  when  the  existing  project  of  improvement  was  adopted,  a  lov- 
nnter  depth  of  only  1^  fathoms.     The  mean  rise  and  fall  of  tide  il 

about  0.8  feet. 

I'LAS   OF  13IPROVEiM£:NT. 

The  following  comprise  the  main  features  of  the  plan  of  impion- 
mcnt : 

(1)  A  training  wall,  projecting  from  the  most  easterly  point  of  Bu- 
zard  Island  and  located  approximatelyparallel  to  and  1,000  fM,or 
less,  distant  from  the  opposite  shore  of  East  BivOT. 

(2)  A  low  dam  across  Turtle  River,  extending  obliquely  umitnii 
trom  the  upper  end  of  Buzzard  Island  to  the  opposite  snore  of^Blyttt 
Island. 

(H)  Short  spur  jetties  in  the  lower  part  of  East  Biver. 

(4)  Dreilging  in  tlie  vicinity  of  Turtle  Biver  Dam  and  on  the  abf»l 
in  the  lower  part  of  East  River. 

The  training  wall  and  spnrs  were  to  be  constmoted  of  palmetto  erih 
loaded  with  Htone,  or  of  successive  com-ses  of  log  and  broah  maHjul 
loaded  with  riprap  stone.  The  works  were  intended  to  eatabUshal 
maintain  a  lii  foot  low-water  channel  acioss  the  shoal  in  Bast  Bint 
The  cost  of  the  original  project  wns  estimated  at  (73,187.50,  and* 
modified  at  8190,000. 

In  IS^tll  ail  appropriation  of  $10,000  was  made  for  the  removal  of  tt« 
shoiil  in  East  River.  Since  the  adoption  of  the  existing  project  niM 
iipi)ropriatioiis  have  been  made  by  Congress  for  the  work,  aggregatiit 
*i!HI,000. 

The  project  of  improvement  needs  revision. 

Hl'MMAKY   OF   OPERATIONS  PRIOR  TO  JULY  J,   1893. 

A  training  wall  was  constructed,  springing  fh>m  a  point  on  tfaecMt- 
ern  side  of  Itnz^ard  Island,  and  extending  K  77°  30'  E.,  335  feet;  that) 
S.  14°  30',  050  feet;  thence  8.  I20  E.,  3,540  feet,  to  its  present  end. 

TlH^  return  work  (with  the  exception  of  a  shore  extension  35 IMI 
lengtli,  built  of  log  mattresses)  and  780  feet  to  the  main  trtlirii|  " 
were  ecinstructed  of  palmetto  cribs;  the  rest  of  the  training  wall, 
feet  in  length,  of  double-raft  mattresses  loaded  with  riprap  !„ 
Forty-nine  erilw  were  used,  14  of  which  are  in  the  retarn  wmk.  End 
crib  is  from  20  to  25  feet  in  length  and  from  9  to  13  feet  in  widrli.  IV 
cribs  were  filled  with  brush  and  drctlged  material,  capped  witlistoiA 
aiul  rose  from  the  botloiii  to  the  level  of  mean  low  water. 

The.  double-raft  mattresses  arc  from  30  to  40  feet  wide,  fromStijf 
feet  tliick,  and  are  loaded  with  about  12  inches  of  Btoo&  In  raising U 
a  higher  level  the  work  already  done,  ordinary  log  and  brush  mat1r«*«* 
friim  15  to  .'JO  feet  in  width  an<l  loaded  with  from  4  to  8  imlics  ni  >■("»' 
were  used. 

Theold  palmetto  crib  work  being  too  nanow  to  bnUdapon.  iVnml.i'i"! 
courses  of  mattresses  .'to  feet  wide  we;e  laid  behind  tb  cribn  iiiid  du=t 
against  tliem.     L'pon  this  foundation,  courses  of  n      ir  »ses  20  (e^  i> 
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-width  were  laid  uutil  the  work  was  raised  to  the  level  of  the  old  cribs. 
The  next  course  then  overlapped  the  old  crib  work,  and  upon  this  new 
crest  m  attresses  of  from  15  to  20  feet  in  width  were  laid .  Alon  g  the  retu  rn 
face  and  at  the  angle  point  apron  mattresses  were  laid  on  the  channel 
side  of  the  work  to  guard  against  scour.  The  return  face  was  brought 
up  to  mean  high  water  and  the  training  wall  to  4  feet  above  mean  low 
Tiater  at  the  angle,  gradually  sloping  down  to  the  level  of  low  water  at 
a  point  780  feet  beyond. 

In  1880  work  was  resumed,  and  up  to  July  1, 1803,  the  crest  had  been 
brought  up  with  brush  fascines  and  loaded  with  riprap  stone  to  about 
6  feet  above  mean  low  water  for  a  distance  of  about  2,000  feet,  measured 
from  the  return  angle  of  the  work.  On  June  22,  1803,  work  was  again 
resumed  and  continued  to  the  end  of  the  fiscal  year.  There  were  used 
in  this  work  17,877.87  cubic  yards  of  fascines  and  3,138.77  cubic  yards 
of  riprap  stone.  Dredged  cuts  from  CO  to  100  feet  in  width  and  from 
14  to  15  feet  deep  at  mean  low  water  were  made  at  various  times  across 
the  shoal.  The  material  removed  consisted  of  a  mixture  of  sand,  loam, 
and  clay,  and  aggregated  270,052.34  cubic  yards. 

Up  to  July  1, 1803,  the  total  expenditures  for  the  work,  including 
outstanding  liabilities,  amounted  to  $180,018.02. 

OrERATlONS   DURING    THE   FISCAL    YEAR   ENDING   JUNE  30,  1804. 

Jetty  work,  under  contract  of  March  20, 1803,  with  the  Atlantic  Con- 
tracting Company,  was  continued  until  the  0th  of  July,  when  it  was 
stopped,  the  funds  available  for  the  work  having  been  exhausted. 
There  were  put  into  the  jetty  during  the  year  3,^2.40  cubic  yards 
of  brush  fascines  and  780.87  cubic  yards  of  riprap  stone.  The  current 
observations  required  for  a  revision  of  the  project  were  completed  dur- 
ing the  year. 

CONDITION    OF   WORK   JUNE  30,  1804. 

The  training  wall  is  in  good  condition.  Some  slight  settlement  has 
taken  place  near  the  middle  of  the  Avail.  Although  no  dredging  has 
been  done  during  the  fiscal  year  just  closed,  the  15-foot  curve  has 
remained  practically  continuous  over  the  shoal  in  East  Kiver. 

COMMERCE    AND   NAVIGATION. 

Previous  to  the  year  1871  the  city  of  Brunswick  was  of  slight  com- 
mercial importance,  the  value  of  the  exports  for  that  year  being  less 
than  $500,000.  In  1875  the  value  of  the  total  exports  had  increased  to 
$030,000.  From  that  year  up  to  the  present,  and  especially  since  1880, 
the  importance  of  the  city  of  Brunswick  has  increased  with  remarkable 
rapidity. 

In  1880  the  population  of  Brunswick  was  2,081;  it  is  now  estimated 
at  more  than  12,000.  Taxable  property  increased  in  value  from 
$1,300,000  in  1880  to  $6,000,000  in  1800.  The  navalstores  business  did 
not  begin  here  until  1875,  but  in  1802  there  was  a  yearly  business  of 
more  than  $1,000,000.  During  the  same  period  the  lumber  business 
shows  an  enormous  increase.  The  supply  of  yellow  pine  timber  is 
within  easy  reach  of  this  port  and  is  practically  inexhaustible.  White 
oak,  ash,  cypress,  hard  woods,  American  mahogany,  and  live  oak  are 
accessible  within  short  distances,  and  all  other  classes  of  hard  woods 
are  obtainable  in  unlimited  quantities  from  Alabama,  Tennessee,  and 
North  Georgia.     In  1880  there  were  shipped  from  this  port  37,000,000 
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feet  of  lumber ;  in  1S02  the  shipments  of  Inmber  amounted  to  138,033^ 
feet^  vahiecl  at  $1,057,2lM).  Lumber  was  at  one  time  the  chief  expoitof 
BriHis  wick,  but  cotton  now  liolds  that  place.  The  exports  of  this  staple 
(luring  the  season  of  1884-'S5  amounted  to  but  4^000  bales.  Since  Vm 
the  exports  of  this  article  have  increased  wonderfully,  and  the  shipmeatt 
in  181)2  amounted  to  about  170,000  bales,  valued  at  $6,472,000. 

The  considerable  falling  oif  of  the  shipments  during  1893  (which  are 
ren<lered  below)  was  caused  by  the  almost  complete  suspension  of  tnde 
during  the  summer  and  fall  of  that  year,  on  account  of  a  yellow  fever 
epidemic.  Like  the  circumstances  which  caused  it,  this  setback  wj 
confidently  be  expected  to  have  been  of  a  temporary  nature  only. 

The  following  lines  of  steamers  have  been  established: 

MaUory  Line,  Brunswick  to  New  York,  1  steamship  per  week. 
Brunswick  to  Savannah,  2  steamers  per  week. 
]$ruuswick  to  Fernandina,  1  steamer  per  day. 
Brunswick  to  Darien,  1  steamer  per  day. 
Brunswick  to  river  points,  7  steamers  i)er  week. 

The  passenger  trallic  to  and  from  New  York  over  the  linenow  inopeiar 
tion  would  be  greatly  stinnilated  were  the  outer  bar  improved  so  tkat 
the  steamship  company  could  positively  announce  the  departore  of  iti 
steamers  from  Brunswick  at  the  same  hour  every  saUing  day,  inesptt* 
tive  of  tides.  The  inward-bound  steamers  are  often  compelled  to  wait 
outside  tlie  bar  for  high  water,  and  this  circumstance  tends  to  retari 
the  development  of  the  inward  passenger  trafSic. 

Besides  the  lines  of  steamers  x)reviously  mentioned  a  large  fleet  rf 
foreign  and  coastwise  steam  and  sailing  vessels  is  enga^d  in  tke 
Brunswick  trade,  which  consists  principally  of  shipments  of  oottff, 
naval  stores,  and  lumber. 

CommcrvCy  foreign  and  coaatwtH, 


Artick'S. 


I 


Amoimt. 


(;otton bales.. I  170,643 

Kortiii barrels.,  j  200,179 

TuriMMitiiio do !  48,  044 

Lumber M  I'et't . . i  138,  035 

( 'r«ms  t  if-H nuinlMT. .  j  OGl,  800 

Miscellaneous toos..'  61,902 


1892. 
Value. 


$6. 472, 375 
556,683 
709,668 
1,  C57.  220 
480,000 
010,  920 


Total 10,487,786 

EhI  inutted  Hhipuieuts,  coastwise ' 

lOHtinmted   re«-(Mnts   by  water,  for-  j  | 

«!i^n  aiul  toast  wise  .' 3,164,017 


Tot  al  ronimerro ' 13,  C52, 703 


Tons. 


42,660 
25,772 
11,382 
345,088 
50.621 
61.092 


536,615 
140,000 


676. 615 


1889. 


Amonnl. 


28,186 
189,167 
89, 4U 
49,840 
47,719 


Talne. 


$1,041,774 

488,146 
978,818 
18,814 


2,787,878 
1, 888,518 


8,978^485 


Ti» 


JV'rsous  interosted  in  tlie  trade  of  Brunswick  estimate  that  owiogto 
])ast  worlv  of  improvement  in  tlie  harbor  freight  rates  have  been  ndnoii 
iiom  18  to  20  ])er  cent,  and  that  if  the  improvements  were  oompMBl 
according  to  the  (existing  project  the  total  volume  of  trade  would  h 

increase<l  200  per  cent. 

MISCELLANEOUS. 

Tho  work  is  located  in  tlio  collection  district  of  Brtinswick,  Gs.  Amount  of  diti* 
<>ollect<Ml  in  1893,  $r),7(>8.  .St.  Sinious  Light  is  tho  ucarest  light-hoase,  and  Fort  CUbA 
Flu.,  the  nearest  fort. 


\'^.i^* 
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Siuce  the  work  of  improTement  lias  begun,  tlie  foIlowJDfr  appropria- 
tions have  been  made: 

By  act  of  CoiiicreSB  of— 

August  11,1888 $35,000 

September  19, 1880...  "'  — 

Jnly  13,1892 


By  act  of  Conftross  of— 

March  3,  1879 

$20,000 

J.incl4. 1880 

10,000 

MLir<h  3.1881 

AiiKiiBt  2,  1882 

K,000 

27,500 
Total 190,000 


The  cnireiit  measurements  neceasary  for  the  proper  revision  of  the 
project  of  improvement  were  completed  during  the  last  year.  The  sum 
of  $15,000  can  be  economically  and  advantageously  expended  during 
the  coming  fiscal  year  in  maintaining  the  present  channel  depths  by 
dredging. 

The  total  exi>cnditiires  to  June  30,  1894,  including  all  outstanding 
liabilities.  amounte<l  to  $1!)0,000. 

Money  statement. 


{Amount  (cstiiuatGil)  required  fur  niaiatenaDce  of  existiug project 10,000.00 
Amount  t]iatcanlieiiroatablycxi>euded  in  fiscal  ycarendiiig.TiinoSO,  1896    10,000.00 
Submitted  in  conipliaQce  with  requirements  of  sections  2  of  river  nnd 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  March  3,  1893. 


COMMERCIAI.    STATISTICS, 


r<i78  and  drara 


Funlgo  iH. 

t.. 

Y*«r. 

Nn. 

AmorieoD  i 

ewU.         ¥ 

i>ni|[a  vBuals. 

■r«B,. 

No. 

t™«. 

Cn'w.  ,  No. 

Ton  II. 

Crew. 

No.;    Ton.. 

Cnr. 

im 

^, 

isoog 

U3 

813 

i.aw 

« 

£3.384 

m 

,7iB     «(& 

■■473 
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ArrhaJa  and  ctciiruncei  o/raaela  and  commerce  at  Brtmuetot,  Go.,  rte. — ContiniMd. 
CLEABED. 


law 

1-4 

32.757' 

IBffi,... 

..    271* 

18«1— . 

..    42l> 

•in.  MO 

a3(i,SSfl 

.   I      Forelen  roatcli. 


IBS     173 
17(     )«3 


M,717 
02^437 

73. 8H 
102, 300 
130,  MS 
J07,l»7 

U.BS1 
lOD.TSS 


isun 


g 


»5 

I 


COUU£RC£. 


Vcnr. 

Viliuar 
Biportn. 

Vrtneof 
ImpoTU. 

'KSr 

i,7oa,ST0 

8.230.001) 

Etoo,!*. 

7.W7,07J 

hi* 

s.oas 

4.00S 

I,  W7 

-....ii 

32.  OSS 
1,<»,B1I 

i 

iciw-!;'":::!::::"::":::::::-::::"::::::;^"^!";;;;^^:':!;::; 

1B« 

IWK - 

1:8: 

fS! 

'L'liutwiKvnDdranilipi. 
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11I5.M0>3,338 
37.0082,420  1IO,KIaaT,<US  . 
1M,0O0U,O(M. 


130,BM,«."- 

ioo,*7*|2:t. 


18,077   3.01 
B2,>7311.K 

S,M5  (ie,9S»W.ll 


»lll.>3l»,eMM,813 


B,IU0137,I9Sl; 


1!  isiim  u? 


m.  tTj  B,  Ml 

TO,atT!w.730 

2,JM)'U9.NS:W,6a8 
■  —  M.7«0'1«,W» 
I»t,8S«U,U3 
.  -  Ida.  174,22,  GIO 

mi  iKi.  isfsn,  410 
i,«»i7a,a>«33,ug 
3,  gas'iOT.  Bis^,  OKI 
2  £se3a3.oto!38,Ti)S 

1, 088212,  ST«;tS,  073 
6S]'lB3.ttai43,081 


3,783 


EXAMINATION  OF  BRUNSWICK  OUTER  HAR,  GEORGIA,  TO  DETERMINE 
KESII.T  OF  WORK  DONE  BY  MR.  C.  P.  GOODYEAR,  UNDER  ACT  OF 
CONGRESS  OP  MARCH  1.  1893. 


'^A^^J^ 


D  llUl 


land  n 


Itc  it  enacted  by  the  Smatcand  House  of  ScpreteHtathet  of  ike  Uailed  State*  of  America 
in  CoatjrenH  aeettabled,  Thiit  tbo  Scrrutary  of  War  1>o  iLutborizcd  to  nay  to  C.  P.  Good- 
year, iiis  lieirM  or  aasiRus,  upon  tbo  jitociirciucnt  by  said  C.  P.  Goodyear,  his  beirsoc 
asaipiiiti,  of  a  nructi cable  cbuniicl  over  tbe  outer  bur  of  Itrriiistrick,  Ucorgin,  at  least 
one  liiiudreil  leet  in  tvidtb,  and  of  a  uiiniDiuiu  deptb  of  tweuty-tu'o  feet  iit  ordinary 
mean  Ligb  tide,  on  or  before  November  first,  eighteen  biindred  and  uiiicty-tbroo,  tbe 
mill]  often  ibonnaiid  dollars;  njion  t  lie  procurement  as  aforesaid,  ou  or  before  Novem- 
ber tlmt,  eighteen  hundrol  anil  niiicty-tbrcu,  of  a  depth  of  water  in  said  cbaunol 
ovtr  said  oiiti'i  bar  of  a  minitunin  depth  at,  ordinary  mean  higli  tide  of  t we uty -three 
feet,  letl  thiiusand  dollars  more,  to  be  iiaid  in  manner  aforesaid;  upon  tlio  procuro- 
Dient  :ix  aforenuid.  on  or  before  Novoiuber  first,  eighteen  liuudrcil  anil  ninety-three, 
of  a  depth  of  water  in  said  ehannel  over  H.iid  outer  bar  at  a  minimum  depth  at 
ordinary  meau  Li(jli  tide  of  twenty-four  feet,  ten  thonsan<l  dollars  more,  to  bo  paid 
in  iiiunner  aforesaid;  upon  the  in-oenruiueiitiwafosesaid  on  or  before  November  llrs^ 
eifrJiteen  bnudrcd  and  ninety- three,  of  a  depth  of  water  iu  aaid  elianuel  over  said 
outer  bnr  of  aiiiiuinuim  depth  at  ordiuiir.v  nicun  high  tide  of  twenty-five  feet,  t«n 
thousand  dullai-s  more,  to  lie  paid  in  mauncr  afuresaid;  upon  proeureniont  on  or 
before  November  first,  oigbteiiD  Inmdred  and  iiioety-tbree,  of  a  minimum  depth  in 
said  channel  over  said  outer  bar  of  tweuty-six  feet  at  oidinavy  mcun  hi^b  tide,  and 
of  a  width  not  less  than  one  hundred  and  tvrenty-five  feet,  ten  thousand  dollars 
niore.to  bo  paid  in  mauncr  aforesaid;  aud  should  tlie  depth  of  twenty-five  feet,  at 
ordinary  mean  bigli  tide  in  saiil  channel  over  r>:iid  outer  bar,  bo  jirocnred  on  or  before 
tbe  time  aforesaid,  and  maintained  for  two  years  for  tbe  wi<ltli  named  thereafter, 
twenty-five  thousaiid  dollars  in  addition,  to  be  paid  inmannerafore^iaid;  aud  shonld 
the  de'pth  of  tweuty-sii  feet,  at  ordinary  mean  high  tide  for  the  width  named,  be 
prnciired  ou  or  before  the  date  named,  and  maintained  for  two  years  thereafter, 
twenty-five  thousand  dollars  iu  .addition,  to  be  paid  in  manner  aforesaid.  The  said 
0.  P.  Goodyear,  his  heirs  and  asHiguH,  shall  |ierform  said  work  on  said  outer  bar  by 
the  explosion  of  dynamite  on  the  bottnm  of  said  channel,  or  sunk  beneath  the  bottom 
of  said  chaunel,  in  his  or  their  discretion,  and  nut  otherwise;  and  the  channel  to  be 
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s  lieri'lij:  ruaiiiiTOiiriatoil  out  of  >my  money  in  th«  Tnavary  not  otbouM 
:ilipriipriut«il, 
Apiiroved,  Martb  1,  IWKl. 

LETTEB   OP  MR.  C.  P.  GOODYILUt. 

Brx'sswiok,  Ga.,  November  J,  1B^ 

Under  the  provisions  of  an  act  approved  July  27, 1%>2,  and  amendri 
ill  February,  18t>3,  authorizing  me  to  deepen  the  outer  bar  of  Brent- 
wick,  known  a»  8t.  Simons  Bar,  to  any  or  all  of  the  varions  deptbi 
niunediiitlieaet,  to  and  including  STovember  1, 1803, 1  have  to  report 
that  although  coui])elIed  to  suspend  work  in  early  Aagnst  by  thej'cuiw- 
fcner  4-pidomic  existing  hero,  losing  nearly  three  of  eight  months  gim 
by  tiio  amended  at^t,  1  have  proenred  a  depth  of  more  than  'J3  feet,  I 
belH'vcof23  feet.  As  I  have  called  for  previous  sorveysirbich  did  Ml 
allow  nto  the  depths  named  in  the  act,  I  deem  it  proper  to  eay  thatl 
now  eliiini  tiio  dupths  named  upon  the  actual  croasing  of  the  Imt  If 
vessel  of  i*:^- foot  drutt  with  more  than  a  foot  of  water  to  sporck  as  teaM 
by  the  (Government  tide  gaiijures  in  the  harbor  apoo  a  7.6-fViot  nsoof  lii^ 
thi.s  vessel,  the  Xorth  Erbi,  a  steamship  having  Bailed  in  JidylaiL 
The  absence  of  business  during  the  epidemic,  and  mj  attention  to  tti 
tiiten'sts  of  the  sick  snft'ei'ing  have  prevented  personal  visits  to  thetn^ 
but  the  ])ilots  reiwrt  that  there  has  been  no  shoaling  since  July,  wte 
the  Siirth  Erin  jn-ot-eeded  to  sea. 

i,tii('refore,  leel  Justified  in  claiming,  and  do  claici,  that  I  baTeit 
least  one  of  the  dex)ths  named  in  the  act,  and  while  1  recof^iMtM 
while  the  prevalence  of  yellow  fever  upon  Jekyl  and  St  "imnniinhirt* 
providentially  interferes  witli  an  immediate  snrvey,  to  save  myriilHi 
under  tlie  aet  I  reapeetfnlly  ask  for  it, 
Very  respectfully,  ymirs, 

G.  P.  GOOVYXU. 

]|<H1.   IlAMIKI,    S.    LaMUNT, 

/Secretary  of  War. 

KefiTied  by  brief  from  Secretary  of  War  to  Chief  of  Gngincen. 

[s«'oii<l  iQil.™.inent.] 

Offiok  Chief  ov  EBcissKBa; 

tr.  s.AnT, 

Itespectfully  referred  to  Capt.  O.  M.  Carter,  Corps  of  7  _! 

report,  attention  being  invited  to  the  act  of  Congress  appH)vgdl 
1, 18113,  amending  the  act  of  July  27, 1892,  relating  to  Tfrnnswic' 
bor,  Georgia, 

liy  command  of  Brig.  <ien.  Casi'y: 

H.  U.  ADA3M, 
Major,  O0rp»  0/ J^nffiue 
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[Third  inilorseinent.] 

U,  S.  Engineer  Office, 
Savannah^  Ga,j  November  6j  1893. 

Eespectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  Wash- 
ington, D.  C,  with  the  statement  that  I  have  no  knowledge  of  the 
crossing  of  St.  Simons  Bar  by  "a  vessel  of  22-foot  draft  with  more 
than  a  foot  of  water  to  spare.'' 

Whether  or  not  Mr.  Goodyear  has  procured  a  channel  across  the 
outer  bar  at  Brunswick,  Ga.,  with  the  depths  and  widths  named  in 
the  act  of  Congress  approved  March  1, 1893  (Public,  No.  109),  can  be 
determined  only  by  a  survey  of  that  bar,  which  will  cost  about  $1,000. 
Such  a  survey  can  be  made  at  once. 

O.  M.  Carter, 
Captain,  Corps  of  Engineers, 


[Telegram.] 


Washington,  D.  C,  November  8,  1893. 

Seven  hundred  and  forty-eight  dollars,  in  addition  to  the  amount  you 
have  on  hand,  is  allotted  from  the  appropriation  for  examinations,  sur- 
veys, and  contingencies  to  enable  you  to  make  a  survey  of  Brunswick 
Outer  Bar.    This  survey  should  be  made  at  once. 

Casey, 
Chief  of  Engineers. 
Captain  Carter. 


report  of  capt.  o.  m.  carter,  corps  of  engineers,  on  22-foot 

DEPTH. 

United  States  Engineer  Office, 

Savannah,  Ga.,  December  14,  1893, 

General  :  I  have  the  honor  to  submit  herewith  my  report  on  an 
examination  of  the  outer  bar  at  Brunswick,  Ga.,  made  in  compliance 
with  instructions  contained  in  a  telegram  from  the  Chief  of  Engineers, 
U.  S.  Army,  dated  November  8,  1893,  and  with  a  view  to  determining 
the  results,  if  any,  of  the  work  done  by  Mr.  C.  P.  Goodyear  prior  to 
November  2,  1893,  as  contemplated  by  act  of  Congress  dated  March  1, 
1893. 

The  survey  party  was  organized  on  the  8th  of  November  and  left  for 
St.  Simons  on  the  9th.  Work  was  begun  on  the  arrival  of  the  party  at 
that  point  and  was  continued  as  the  weather  permitted  until  the 
examination  was  completed.  The  bar  was  covered  with  lines  of 
soundings  fVom  10  to  50  feet  apart.  The  lead  line  was  read  to  the 
nearest  tenth  of  a  foot,  and  was  tested  at  the  beginning  and  ending  of 
each  day's  work  by  a  comparison  with  a  standard  steel  tape.  The 
greatest  variation  in  the  length  of  the  lead  line  dnring  the  survey  was 
one-tenth  of  a  foot.  The  tide  gauge  established  at  the  ocean  pier  on 
St.  Simons  Island  was  read  every  ten  minutes  while  the  work  was  in 
progress,  and  every  sounding  was  corrected  for  the  stage  of  tide  and 
for  the  error  of  graduation  of  the  lead  line  to  reduce  it  to  the  true  depth 
at  mean  low  water. 

The  soundings  were  located  by  two  transits  on  shore  stations  so 
situated  as  to  give  good  intersection  over  the  area  to  be  covered* 
Work  was  done  only  in  good  weather,  when  the  sea  was  smooth 
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enoufili  to  insure  a  correct  determination  of  the  depth  of  VBter.  Then 
nere  tnkcu  iji  all  4,C20  soimdlngB,  1,540  of  whioh  irere  instromcDtall; 
located.  The  work  lias  been  plotted  on  a  scale  of  60  feet  to  the  iHh, 
and  from  the  original  mail  a  tracing  has  been  prepared  sho^ring  chw- 
actcristic  soundings  and  curves  of  eqnal  depth  for  every  12  inches  frn 
12  to  18  feet.  Soundings  arc  expressed  in  feet  and  teuths  and  refer  to 
the  plane  of  mean  low  water  as  determined  hy  tbo  XJ.  S.  Coast  ud 
Cicodetic  Snrvey.  This  plane  is  one-tenth  of  a  foot  lower  than  the 
piano  established  by  tlic  P.  S.  Engineer  Survey  of  1890-lML 
The  mean  rise  and  fall  of  the  tide,  as  determined  by  the  latter  9(ut(Tt 
is  6.C4  feet;  by  the  former  survey  it  is  0.8  feet.  To  reduce  the  Boasd- 
iiigs  of  this  examination  to  deptlis  at  mean  high  water  (IT.  S.  Govt 
and  Geodetic  Purvey  determination)  6.8  shonld  be  added.  To  redim 
the  soundings  to  mean  high  water  (U.  S.  Engineer  Dex>artmentdeta- 
mination)  6.74  should  he  added.  As  the  two  determioationB  gin 
results  at  mean  high  water  differing  by  only  0.06  of  a  foot,  it  is  pne- 
tically  immaterial  which  of  the  two  redactions  is  used.  The  boeyi 
marking  the  existing  cliannel  across  the  bar  were  olso  located  ioBtn- 
meiitally.    (Jompared  with  their  positions  in  January,  1893^ — 

Duoy  Jio.  2  is  450  feet  south  of  January  location; 

liiioy  No.  4  is  250  feet  southwest  of  January  location; 

linoy  No.  4j  is  450  feet  west  of  January  location. 

Two  small  spar  buoys,  one  red  and  one  black,  supposed  to  havebts 
placed  in  position  by  Mr.  Goodyear,  are  also  shown  on  the  chart. 

The  general  configuration  of  the  bar,asshownby  theaaiTey.mwbl 
summed  up  as  follows:  The  bar  separating  the  deep-water  insideos 
the  deep  water  oiitsidc  consists  of  two  distinct  shoals,  a  northerly  Hi 
a  southerly  one,  wliicli  are  separated  from  each  other  by  a  depressa^ 
carrying  lor  a  width  of  100  feet  a  mean  low-water  deptii  (rf  more  *■ 
14  feet.  This  depression  starts  from  the  inside  deep-water  po(M 
which  cittJ4  into  tlio  southwestern  edge  of  the  bar  near  bnoy  4^,  IM 
stretches  tlience  iu  an  easterly  direction  across  the  bar  tothedMf 
water  outside.  The  course  of  the  greater  depression  is  marked,  tf 
previously  stated,  by  three  red  buoys,  numbered  4J,  4,  and  2. 

While  the  general  features  of  the  bar  are  mucb  the  same  ai  !■ 
November,  1892,  and  January,  1893,  a  shifting  to  the  southward  of  bott 
shoals  and  of  the  depression  separating  them  has  token  place  ' " 
then.  The  channel  iu  November,  1892,  and  in  January,  1^03,  re 
deep  water  on  the  outer  slope  of  the  bar  about  1,200  feet  to  tbe 
of  the  channel  of  1891,  while  the  present  channel  reaches  the 
slope  of  the  bar  only  about  800  feet  to  the  north  of  the  cboim^  of  18H, 
as  is  shown  on  the  accompanying  bine  print. 

The  area  of  the  depression  crossing  the  bar  is  somewhat  leaa  than  k 
January,  but  the  btittom  in  more  regular  and  there  is  a  slight  iiioitMl 
in  depth,  the  present  best  lUU -foot  channel  having nowbere a  leBSdeptt  J 
than  14.1  feet  at  mean  low  or  2O.0  feet  at  mean  high  water,  and  UB  1 
only  near  the  edge,  the  thread  of  the  channel  carrying  minimum  dcftt*  J 
of  14.3  to  14.4  feet  at  mean  low  or  21.1  to  21.2  feet  at  mean  hi|^«tt»  1 

Those  figures  when  reduced  to  the  i>laue  of  mean  low  and  mean  Udi 
water,  as  establislied  by  this  office,  are  as  follows; 

(1)  Least  deptli  at  any  place  in  the  best  100-foot  channel,  14Jfl 
at  mean  low  or  20.84  feet  at  mean  high  water. 

(2)  Least  depth  on  axis  on  the  best  100-foot  channel,  14.4  I 
mean  low  or  21.04  feet  at  mean  high  water. 

The  following  summary  of  the  results  rendor«d  by  1 
will  serve  to  illustrate  the  changes  in  depths  which  have  t 
in  the  bar  channel  since  1891. 
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A  survey  made  in  September,  1891,  shows  a  minimum  depth  of  13.2 
feet  at  mean  low  or  19.84:  feet  at  mean  high  water  in  the  best  100-foot 
channel  aeross  the  bar. 

From  a  survey  made  in  November,  1892,  it  was  found  that  the  best 
100-foot  channel  across  the  bar  contained  minimum  depths  of  13.5  feet 
at  mean  low  or  20.14  feet  at  mean  high  water,  while  the  thread  of  the 
channel  crossed  the  bar  with  a  depth  of  14  feet  at  mean  low  or  20.64 
feet  at  mean  high  water. 

From  a  survey  made  in  January,  1893,  it  was  found  that  the  least 
depth  in  the  best  100-foot  channel  across  the  bar  was  14  feet  at  mean  low 
or  20.04  feet  at  mean  high  water. 

From  the  present  survey  it  has  been  found  that  the  least  depth  in 
the  best  100-foot  channel  across  the  bar  is  14.2  feet  at  mean  low  or  20.84 
feet  at  mean  high  water. 

The  gain  in  mean  high-water  depths  across  the  bar  from  1891  to  1893 
is  apparent  from  the  following  figures : 

Feet. 

September,  1891 19.84 

November,  1892 20.14 

January,  1893 20.61 

Noveniiier,  1893 20.84 

The  width  of  the  bar  has  not  greatly  changed,  the  distance  between 
the  15-foot  curves  inside  and  outside  being  about  800  feet,  and  the 
distance  between  the  16-foot  curves  being  about  1,300  feet,  measured 
along  the  thread  of  the  channel. 

In  view  of  all  the  facts  herein  presented,  I  am  unable  to  certify  that 
the  provisions  of  the  act  of  Congress,  approved  March  1,  1893,  in  so 
far  as  they  relate  to  the  depth  of  channel  required  on  or  before  the  last 
day  of  i^ovember,  1893,  have  been  fulfilled. 

With  regard  to  "the  means  used  to  acquire  and  maintain  said  depths 
and  widths,"  I  have  the  honor  to  state  that  I  was  not  detailed  to 
exao.iiie  the  outer  bar  of  Brunswick,  Ga.,  as  provided  in  the  terms  of 
the  act  of  March  1,  1893,  until  the  8th  day  of  November,  1893,  since 
which  time  no  work  at  that  point  has  been  done  by  Mr.  Goodyear. 
For  the  reasons  given  I  was  not  present  when  work  was  in  progress,  but 
I  have  been  informed  by  reliable  citizens  of  Brunswick,  Ga.,  that  all 
work  performed  by  Mr.  Goodyear  since  March  1, 1893,  has  been  by  the 
explosion  of  dynamite  on  the  bottom  of  the  bar  channel. 

A  chart  showing  the  results  of  the  examination  and  a  blue  print 
showing  the  locations  of  the  various  channels  from  1891  to  1893  are 
transmitted  herewith. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Garter, 
Cajotairij  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers.  U.  S.  A. 


N  lo. 

IMPROVEMENT  OF  JKKYL  CREEK,  GEORGIA. 

Jekyl  Creek  forms  a  part  of  the  inside  passage  between  Savannah 
Eiver,  Georgia,  and  St.  Johns  Kiver,  Florida.  It  connects  St.  Simons 
Sound  and  Brunswick  Eiver  at  the  north  with  Jekyl  and  St.  Andrew 
sounds  at  the  south.    The  creek  is  about  5  miles  in  length,  is  separated 
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from  tlio  Atlantic  Ocean  by  Jokyl  Islniid,  and  deboaclies  into  Bnint- 
wick  itiver  about  fi  miles  from  tlio  towu  of  Bransirick,  Ga. 

Oiieratioiis  lor  the  improvement  of  this  creek  have  men  carried  onil 
accordimcc  with  a  pro.jeiit  of  improvement  prepared  by  Oen,  GUhnm 
the  ofllcei'  then  in  ciiar(;c,  aud  printed  as  Appendix  N  10,  AnDul 
Itcjiort  or  tlic  Chief  of  Eiigineera  for  1838. 

OltlGINAL  OOSDITIOK. 

With  the  cxceptioQ  of  t\vo  points,  the  creek  has  ample  widths  ikd 
depths  to  .iccommodato  the  largest  class  of  vessels  that  take  the  inside 
route.  About  a  mile  from  itn  northern  end  a  ahoal  is  foand  betwca 
the  points  where  Lathram  and  Mud  Itiver  enter  the  creek,  and  fin 
the  month  of  the  creek  to  the  deep  waters  of  Bmnsvick  Biver,  in  flic 
bight  formeil  by  the  eouthern  shore  of  the  latter,  there  is  an  extendn 
mud  Hat.  The  least  moan  low-water  depth  across  at  the  month  of  tha 
creek  was  3.7  feet.  Across  the  ahoal  between  Lathram  and  Mad  rivai 
it  was  .'(  feet.    The  mean  rise  and  fall  of  the  tide  is  7.1  feet, 

l'I.AX   OF   IMPROVEMENT. 

Tlie  following  comjnise  the  main  features  of  the  plan  of  impron 
inent : 

il)  A  training  wall  at  the  mouth  of  the  creek,  designed  to  guide  lii 
>  currents  across  the  mud  fiats  to  the  deep  waters  of  Branswiik 
River. 

(:>)  Closing  Mud  Eivcrby  means  of  a  dam  at  some  snitable point M 
prevent  the  escape  of  water  tlirough  that  branch  at  ebb  tide. 

{'■i)  Dredgingthrough  the  mud  dats  at  the  month  of  Jekyl  Creek, 
and  in  the  creek  i>roper,  near  the  mouth  of  the  river. 

The  training  wall  and  closing  dam  were  to  be  coostracted  of  lof^ii' 
brush  lu'attresses,  or  brush  fascines,  and  riprap  stone  below  the  level 
of  hiw  water;  above  that  jioint  stone  alone  was  to  be  asecl.  Itwil  , 
proitosod  to  give  the  dredged  channel  a  bottom  width  of  SO  feet.  Tkl 
winks,  were  intended  to  establish  nud  maintain  a  T^foot  low-wstit 
eliuiinel  through  the  shoals. 

Tlio  cost  !>(■  the  project  was  estimated  at  (38,690. 

Sl'MMARY  or   (IPERATIOTJS  PRIOR  TO  JTItiT  1,  1893. 

The  coiistrnction  of  the  training  wall  at  the  month  of  the  creek  V 
bcgnii  on  Jliiy  13,  IS!)!,  and  was  continued  until  June  8,  1891.    IT" 
was  rt'suuutil  ou  May  24, 18!)3,  and  continued  to  the  end  of  the  I 
yoai',  at  which  time  the  foundation  couri^e  had  attained  a  l4 
2,(l(is,s  ieet,  the  second  couise  1,042.2  feet,  the  third  course  1,IL 
tlje  fourth  course  110  feet,  the  lifth  course  130  feet  and  the  I 
couiseitll  Icet.    There  were  used  in  this  work  19,453.19  sqoK*] 
brush  mattr<>8s<>s,  L'H.IT  cubic   yards  of  brush  fascines   and  . 
vuhU:  yaiils  of  riprap  stone. 

TIjci.'  wore  removed  by  dredging  7,fl40.51  cubic  yards  of  malwlil'  I 
inside  of  Hic  crock  and  2o,iJ4(i.33  cubic  yards  ih>m  the  shoal  outside  1^  [ 
moil  Ml,  making  a  cut  7  feet  deep  at  mean  low  water  through  it,    Alt* 
grtlicr  Ihcrt!  were,  tlierefoi-e,  reino\cd  by  dredging  at  varioaa  tjiMl 
3;t.4.'>ii.s  t  cubic  yards  of  material. 

Up  to  July  i,  18113,  the  total  expenditures  for  the      ark,  i 
ontstiiiidiTig   liabiliticji,   amounted    to   819,811.08.  .  1 
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expended  iu  performing  the  work  described  at  that  point,  from  the 
appropriation  for  "  Improving  inside  water  route  between  Savannah, 
Ga.,  and  Fernandina,  Fla.,"  including  oiitstanding  liabilities,  the  sum 
of  $14,937.69. 

OPERATIONS   DURING   THE   FISCAL    YEAR   ENDING  JUNE   30,    1894. 

The  annual  exiimination  was  made  in  June,  1894. 

CONDITION   OF   WORK   JUNE   30,    1894. 

The  training  wall  is  in  p^ood  condition  and  is  well  covered  with  a 
thick  growth  of  oyster  shells.  No  dredging  has  been  done  during  the 
year.  A  C-foot  channel  follows  the  direction  of  the  training  wall  to 
somewhat  beyond  its  outer  end;  thence  over  the  shoal  the  least  depth 
is  5  feet,  no  material  change  having  taken  place  during  the  year. 

COMMERCE   AND   NAVIGATION. 

The  commercial  value  of  the  annual  traffic  through  Jekyl  Creek  is 
estimated  at  about  $1,000,000,  and  the  .amount  of  freight  carried  at 
about  30,000  tons.  It  is  impossible  to  secure  accurate  figures,  because 
most  of  the  freight  is  billed  by  the  package  and.  no  records  of  the 
weights  and  values  are  kept.  The  above  estimate  is,  however,  believed 
to  be  a  close  approximation  to  the  truth.  The  freights  through  the 
channel  outward  from  the  cities  of  Savannah,  Brunswick,  and  Fer- 
nandina  consist  mainly  of  general  merchandise  and  mill  supplies. 
The  inward  freights  are. cotton,  naval  stores,  rice,  fish,  etc. 

Tabular  siaiemeni  of  eommtrce  on  Jekyl  Creek. 


Konte.                                       between- 

Steam'         t-4-»- 
era.            ^P»- 

Freight. 

Value. 

Savannah Savannah  and  Brunswick 

1  1  Weeklv 

Tons. 

$7,0C0 
900,000 

Sea  Island '  Savannah  and  iVrnaudiua 

*  1     Biweeklv  . . . 
1  !  Daily..:.... 
1     Triweekly.. 
1     Daily 

26,500 

GOO 

1,400 

1, 70v 

Gunibt'riaud  . . .'  liranswick  and  Femandina 

17,000 

Satilla  River Bmnswick  and  Satilla  Tiiver 

45,000 

■Ink  vl  ThIaiuI Unmswirk  niwl  .Tftkvl  Tnlnnd 

50,000 

Total 

5    

30,200     1  010.000 

i                  1 

*  Towing  1  barge. 

Vessels  passing  through  adjacent  ports  are  often  towed  through 
Jekyl  Creek,  thus  avoiding  rough  water  at  sea  and  the  necessity  of 
taking  in  ballast. 

The  steamers  on  the  Cumberland  route  and  Jekyl  Island  route  are 
passenger  T)oats  and  carry  but  little  freight.  In  addition  to  the  boats 
above  mentioned,  many  small  craft,  carrying  rice,  farm  and  garden 
produce,  fish,  and  oysters,  pass  through  this  channel. 

Owing  to  the  shoal  water  in  Jekyl  Creek,  the  steamers  passing  through 
on  their  regular  trips  are  often  delayed  several  hours  while  waiting  for 
a  suitable  stage  of  tide,  and  some  are  reported  to  have  sustained  inju- 
ries by  running  aground.  The  Cumberland  route  is  a  part  of  a  through 
passenger  line  to  Florida  via  the  East  Tennessee,  Virginia  and  Georgia 
Railway,  and  the  delays  mentioned  interrupt  the  schedule  to  the  detri- 
ment of  the  passenger  service.  The  completion  of  the  works  of  improve- 
ment will  undoubtedly  be  followed  by  a  large  increase  in  the  amount  of 
commerce  passing  through  Jekyl  Creek. 
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MISCELLANEOUS. 

The  work  is  located  in  the  collectiou  district  of  Branswiok,  Ga.  Amonnt  of  dntiH 
collected  in  1893,  $5,768.  St.  Simons  Light  is  tlie  nearest  light-hoiue,  and  F«l 
Clinch,  Fla.,  tho  nearest  fort. 

The  following  appropriations  have  been  made  for  this  work  ^ 

By  act  of  Congress  of— 

August  11,1888 10^001 

September  19,  1890 7," 

Julvl3,1892 7, 


Total 20^001 

In  addition  to  this  the  sum  of  $15,000^  appropriated  for  '^improving 
inside  water  route  between  Savannah^  6a.,  and  Feruandinay  F]a.,''wai 
expended  during  the  fiscal  year  ending  Jane  30, 1893,  at  Jekyl  Greek. 

The  irregular  and  inadequate  appropriations  heretofore  made  for  tiiii 
improvement  have  so  increased  its  cost  that,  as  recommended  in  mj 
report  of  November  25,  1891,  the  original  estimate  of  cost  mast  be 
increased  by  more  than  $16,000. 

It  is  estimated  that  the  sum  of  $18,590  is  necessarv  to  complete  tUi 
improvement.  This  amount  can  be  economically  and  adyantageoiutr 
expended  during  the  coming  fiscal  year.  TJnless  the  total  amount  ii 
made  available  the  cost  of  the  work  will  be  still  further  increased. 

The  total  expenditures  to  June  30, 1894,  including  all  outstandiil 
liabihties,  were  $20,000. 

Money  statement, 

July  1,1893,  balance  unexpended fS^OlS 

Juno  1^,  1894,  amount  expended  during  fiscal  year 8^  MS 

Amount  (estimated)  required  for  completion  of. existing  project......     IS^MLfl 

Amount  that  can  be  profitably  expended  in  iiscalyear  endinff  Jnno90, 1886    18^  Mitt 
Submitted  in  compliance  with  requirements  of  sectionB  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1888.  \ 


N  II. 
IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA. 

The  entrance  to  Cumberland  Sound  is  situat^ed  between  Oambsilili,. 
Island,  Georgia,  and  Amelia  Island,  Florida, 

Operatiors  for  improving  the  channel  across  the  bar  at  thisentraM: 
have  hitherto  been  carried  on  in  accordance  with  a  project  of  impiOl^ 
ment  submitted  to  the  Chief  of  Engineers  by  Oen.  Oillmorei  the  oflflV-j 
then  in  (*harge,  dated  June  30,  1879.    A  discassion  of  the  gencnL;^ 
question  of  the  ap])lication  of  jetties  to  this  entrance  is  pablishelii- 
Ai)pen<lix  II  (J,  Annual  Keport  of  the  Chief  of  Engineers  for  18T8L       ■ 

For  a  detailed  history  of  past  work  see  p.  1054,  Annual  Beport  4& 
the  (Miief  of  Engineers  for  1888.  ^ 

\ 

ORIGINAL   CONDITION. 

The  available  depth  of  the  entrance  in  its  unimproved  uuiifllliif 
varied  from  11  to  12.5  feet  at  mean  low  water.    The  mean  rise  and  fll 

of  tide  is  5.0  feet. 
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PLAN  OF  IMPROVEMENT. 

The  plan  of  improvement,  as  originally  submitted  by  Gen.  Gillmore 
in  1879  and  revised  by  The  Board  of  Engineers  in  March,  1891,  provides 
for  the  construction  of  two  low  jetties,  composed  of  riprap  stone,  with 
a  mattress  hearting  whenever  admissible,  restiug  upon  a  foundation 
mattress  of  brush  or  of  logs  and  brush,  starting,  respectively,  from  the 
shores  on  opposite  sides  of  the  entrance  and  extending  seaward  across 
the  bar  upon  lines  so  directed  that  the  ends  will  be  parallel  to  each 
other  and  about  3,900  feet  apart.  These  jetties  are  intended  to  estab- 
lish a  low-water  channel  across  the  bar  not  less  than  19  feet  in  depth. 
The  cost  of  the  improvement  was  originally  estimated  at  $2,071,023, 
and,  as  modified,  at  $1,606,500  for  the  completion  of  the  low  jetties,  and 
at  $2,079,500  if  high  jetties  are  found  necessary. 

SUMMARY   OF   OPERATIONS   PRIOR   TO   JULY   1,  1893. 

Nothing  was  ever  expended  in  improving  the  entrance  to  Cumber- 
land Sound  previous  to  the  adoption  of  the  existing  project.  Since 
then  appropriations  have  been  made  by  Congress  for  the  work,  aggre- 
gating $762,500. 

North  jetty. — The  shore  end  of  this  jetty  is  located  on  Cumberland 
Island,  about  7,700  feet  N.,  26o  30'  W.,  from  the  eastern  bastion  of 
Fort  Clinch.  From  this  point  it  extends  S.  61°  30'  E.  2,200  feet  to  the 
outer  end  of  the  first  range;  thence  S.  80°  E.  10,529.7  feet  to  the  outer 
end  of  the  second  range;  thence  N.  82°  E.  to  its  seaward  end  (third 
range).  Work  on  this  jetty  was  commenced  in  June,  1881,  and  sus- 
pended in  March,  1883.  Operations  were  resumed  on  June  23, 1891, 
and  were  suspended  on  November  14, 1891.  They  were  again  resumed 
on  October  31,  1892,  and  suspended  on  May  19,  1893,  the  funds  avail- 
able for  the  work  having  been  exhausted.  At  this  time  the  foundation 
course  had  been  extended  from  the  shore  end  of  the  jetty  to  a  point 
17,416.5  feet  from  it,  as  measured  on  the  axis  of  the  jetty,  excepting  for 
a  space  of  1,031.4  feet  between  Station  8762.7  and  Station  9794.1,  where 
a  gap  was  left  across  a  shoal  that  rises  above  mean  low  water  level. 
The  inner  end  of  the  outer  or  seaward  (third)  range  was  reached  at 
Station  12829.7. 

In  addition  to  the  foundation  course  a  second  course  had  been  built 
extending  from  the  outer  end  of  the  first  range  1,439  feet  shoieward 
and  from  Station  10520.1  to  Station  17416.5,  or  the  present  outer  end  of 
the  third  range.  One  mattress  80  feet  wide  and  loaded  with  riprap 
stone  was  laid  in  the  third  course  between  Station  12514.9  and  Station 
12609.8,  a  distance  of  94.9  feet. 

Foundation  courses  of  two  spurs  each  54  feet  in  length  and  42  feet  in 
width  had  also  been  laid  on  the  harbor  side  of  the  jetty  at  distances  of 
1,627  and  1,800  feet  from  the  shore  end. 

The  mattresses  of  the  foundation  course  vary  in  width  from  25  to  52 
feet  as  far  out  as  about  Station  7275;  thence  outward  they  are  100  feet 
in  width.  The  mattresses  of  the  second  course  vary  in  width  from  20 
to  25  feet  on  the  first  range;  they  are  80  feet  wide  on  the  second  range, 
and  they  are  80  feet  and  90  feet  wide  on  the  third  range.  The  linear 
length  of  work  done  is  16,385.1  feet  on  the  foundation  course,  8,335.4 
feet  on  the  second  course,  and  94.9  feet  on  the  third  course. 

There  have  been  used  in  this  work  215,743.88  square  yards  of  bxush 
mattresses  and  41,107.94  cubic  yards  of  riprap  stone. 

South  jetty. — The  shore  end  of  this  jetty  is  located  on  Amelia  Island, 
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about  5,800  feet  E.  18^  S.  from  the  eastern  bastion  of  Fort  Olinch.  From 
this  point  it  extends  seaward  a  distance  of  10,063.48  feet^  measnied  alonf: 
the  axis  of  the  work.    From  the  initial  point  it  runs  as  follows,  vix: 


Kangol,  E -.  S^Otifl 

Kaiige  2,  N.  68- 32' E 6,025.37 

Kaiige  3,  N.  G9-  32' E 40O.tt 

Knnge  1,  N.  72^  32' E 4flaOB 

Kange  5,  N.  78^  32' E MLOB 

Range  6,  N.  78^' 32' E 406101 

Range  7,  N.  80^  2' E  lOOlOO 

Ranges,  N.  81-  E 985wtt 

In  addition  to  the  foundation  course  a  second  course  3,067.9  iGBet  ii 
Icngtli  extends  seaward  along  the  second  range,  beginning  at  a  point 
1)17.7  feet  from  the  intersection  of  the  first  and  second  ranges. 

The  mattresses  of  the  foundation  course  vary  in  width  on  the  first 
range  from  40  to  50  feet,  and  on  the  second  range  from  60  to  lOOftet 
On  all  other  ranges  their  width  is  100  feet,  as  is  also  that  of  the  mat- 
tresses of  the  second  course.  The  mattresses  average  about  18  inchM 
in  thickness,  and  are  loaded  with  riprap  stone  to  an  average  depA  rf 
12  niches.  This  jetty  has  been  brought  up  to  the  level  of  mean  kyv 
water  for  a  distance  of  nearly  3,123  feet  from  its  shore  end,  and  witfca 
crest  width  of  IG  feet  shoreward  of  the  angle  and  of  22  feet  seairaidof 
tlmt  point.  The  structure  consists  of  riprap  stone  QiM>n  tbe  mattmi 
foundation.  A  liearting  of  oyster  shells  was  tried,  bat  beinfffoaodli 
be  disadvantageous  and  not  economical  was  discontinaed.  The  steM 
has  stood  well,  the  slopes  assumed  on  both  sides  of  the  jetty  beingaboat 
1  on  J  :|.  No  breaking  down  of  the  work  at  any  x>oint  has  been  obsflrvfi 
There  have  been  used  in  the  work  14o,197.86  square  yardfiof  mattmMi^ 
74,010.47  cubic  yards  of  riprap  stone,  and  2,071.80  cable  yards  of  ojitef 
shells. 

X7[>  to  July  1, 1893,  the  total  expenditures  on  both,  jetties,  indndiil 
outstanding  liabilities,  amounted  to  $761,914.92. 

OPERATIONS  UURINtf  THE  FISCAL  YEAR  ENDING  JUITB  30,  1891 

The  annual  examination  was  made  in  June. 

CONDITION   OF   AVORK  JUNE  30,  1894. 

An  examination  of  the  work  and  of  the  bar  channel  was  nuidtii 
June,  181)4.  The  jetties  were  found  to  be  in  good  condition.  Thehirt 
channel  dei)th  across  the  bar  was  found  to  be  14.1  feet;  an  incieaaeof 
more  than  1  foot,  as  compared  with  last  year.  The  channel  still  cxotfOi 
thr  south  jetty  and  then  extends  seaward  in  an  almost  easterly  diro^ 
tion.  As  compared  with  last  year,  the  north  shoal  and  the  biir  eksi' 
nel  piopi  r  have  advanced  somewhat  in  a  southerly  direction. 

COMMERCE   AND   NAVIGATION. 

All  the  commerce  of  St.  Marys,  Ga.,  and  90  per  cent  of  the  ecHnaoot 
of  rernandina,  Fla.,  are  dependent  upon  water  transportation  throii|k 
Cumberland  Sound. 

Thr  Florida  Central  and  Peninsular  Railroad,  termir<^'ting  at  1* 
nandina,  besi<les  traversing  a  fertile  and  well-timbered  euuDtiy,piflrMt 
also  the  Florida  phosx)hate  fields,  and  much  of  the  rock  from  the  phsi' 
phate  mines  is  brought  by  this  road  to  Fernandina         Bihi|nMBtt 
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coastwise  and  foreiiju  ports.  For  the  handling  of  this  increased  traffic 
the  railroad  has  Duilt  new  wharves,  erected  a  large  elevator,  and 
extended  its  terminal  facilities.  From  information  derived  from  the 
owners  of  the  principal  mines  it  is  estimated  that  the  annual  shipments 
of  rock  will  aggregate  about  300,000  tons. 

The  Mallory  liine  has  two  steamships  per  week  plying  between  Fer- 
Bandina  and  New  York,  which  carry  annually  about  61,000  tons  of 
freight.  Fifteen  steamers  per  week  ply  between  Fernandina  and  local 
coastwise  ports,  and  a  large  fleet  of  foreign  and  coastwise  vessels  is 
engaged  in  the  commerce  of  this  port. 

In  1893  the  shipments,  foreign  and  coastwise,  amounted  to  245,262 
tons,  valued  at  $2,217,250,  and  the  receipts  by  water  were  161,900  tons, 
valued  at  $7,001,000. 

MISCELLANEOUS. 

This  work  is  Iccatcd  in  two  collecfion  districts,  the  north  jetty  being  in  the  dis- 
trict of  St.  Marys,  Ga.,  and  the  sonth  jetty  in  that  of  Fernandina.  Femandina, 
Fla.,  is  the  nearest  port  of  entry.  Amount  of  duties  coUected  at  Fernandina  in 
1893,  $96.30;  a^St.  Marys,  none.  Amelia  Light  is  the  nearest  light-house,  and  Fort 
Clinch,  Fla.,  the  nearest  fort. 

Since  the  existing  x^^oject  for  improving  Cumberland  Sound  was 
adopted  the  following  appropriations  have  been  made  for  this  work: 

By  JM-'t  of  Congress  of — 

June  14, 1880 $30,000 

March  3, 1881 100,000 

Augu8c2, 1882 50,000 

July  5, 1884 75,000 

Augusts,  1886 112,500 

August  11, 1888 112,500 

September  19,1890 112,500 

July  13,1892 170,000 

Total 762,500 

The  total  expenditures  to  June  30,  1893,  including  all  outstanding 
liabilities,  were  $7G2,500. 

It  is  propose<l  to  expend  the  funds  available  and  any  funds  that  may 
become  available  during  the  year  in  extending  and  raising  the  south 
and  nortli  jetties,  the  work  to  be  done  in  accordance  with  the  revised 
project  of  March  11, 1891. 

The  api)ropriations  heretofore  made  have  been  entirely  inadequate 
to  an  economical  and  advantageous  prosecution  of  the  work  of  improve- 
ment. The  most  satisfactory  results  can  not  be  obtained  with  expend- 
itures the  next  fiscal  year  of  less  than  $1,000,000. 

Money  statement, 

July  1 ,  1893,  balauco  unexpended $755, 27 

Juno  30,  1894,  aiuouut  expended  during  fiscal  year 755. 27 

Amount  (estimated)  required  for  comj)letion  of  existing  project 1,817,500.00 

Amount  tliat  ran  be  profitably  expended  in  fiscal  year  ending  June  30, 

m»0 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  18GG  and  18(57  and  of  sundry  civil  act  of  Mavch  3, 1893. 
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eali  aud  cJearaneei  of  rc««ffi  nad  commerce  al  Feriiandina,  Fia.,  cfc— CoDtiaaed. 
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Tlict  loi'iitinii  of  IliU  route  m  shown  by  a  dotted  line  oo  Ol 
cliai'ts  \()».  lull  aud  luT,  anil  a  detailed  description  of  it  is  g 
ii'imrt  of  a  survey  diitcd  November  25,  1891,  which  is  ]  " 
of  AhiiimkUx  N  IL',  Animal  Keport  of  the  Chief  of  ¥ 

i)]i.  i;!Li  to  1:120. 

Tim  ilistaiico  fraia  Savaimali  to  Feriiaudiiia  by  Uie  intidea 

ileserilii'd  is  about  lUU  iiiilcH, 

TiiupIiiiigatDarioii  cii  route  iiicreiisos  tbcdistauoeby 
mid  at  Brunswick  by  about  VZ  miles. 
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ORIGINAL    CONDITION. 

The  route  leaves  the  Savannah  liiver  by  St.  Augustine  Creek,  and 
following  Wilmington  Kiver  reaches  Romerly  Marsh,  through  which 
Ttwo  routes  exist — the  old  one  through  Romerly  Marsh  Creek,  very 
crooked  and  narrow  and  almost  impracticable  at  low  water,  and  the 
new  route  through  Dead  Mans  Hammock  Creek  and  the  dredged  cut 
connecting  the  same  with  Wassaw  Creek,  through  the  latter  and  Oding- 
19611  River  to  Adams  Creek,  where  it  joins  the  first  route.  From  Rom- 
erly Marsh  the  route  traverses  the  following  streams  or  portions  of 
iiiem,  viz :  Adams  Creek,  Vernon  River,  Ogeechee  River,  Florida  Pas- 
sage, and  Bear  River;  then  crosses  St.  Catherines  Sound  and  follows 
Uorth  Newport  River  (or  Walburg  Creek),  Johnsons  Creek,  and  South 
Newport  River  into  Sapelo  Sound.  In  all  parts  of  the  route  just 
described,  south  of  Romerly  Marsh,  the  depths  exceed  7  feet  at  mean 
low  water,  ranging  generally  from  10  to  20  feet  and  often  exceeding 
the  latter  depth. 

On  leaving  Sapelo  Sound  the  most  serious  obstruction  of  the  entire 
route  is  found  in  the  long  stretch  of  shallow  water  in  3Iud  River.  For 
a  distance  of  more  than  3.5  miles  the  depth  is  less  than  7  feet,  the 
mean  depth  is  5.8  feet,  and  the  least  depth  4.8  feet,  all  referred  to  mean 
low  water.  From  Mud  River  the  channel  follows  New  Teakettle 
Creek,  crosses  Doboy  Sound,  and  enters  North  River,  thence  through 
a  portion  of  Rockdedundy  River  reaches  Little  Mud  River,  in  which 
there  is  a  shoal  of  small  extent  carrying  slightly  less  than  7  feet  at 
mean  low  water.  Crossing  the  Altamaha  Sound,  the  channel  continues 
through  Buttermilk  Sound  and  Frederica  Creek  into  St.  Simon  Sound. 
About  1  mile  north  of  Frederica  Landing  the  channel  is  narrow  and  is 
partially  obstructed  by  oyster  beds. 

.  Entering  Jekyl  Creek  from  St.  Simon  Sound  two  shoals  are  encoun- 
tered, one  just  outside  the  entrance  and  the-other  inside,  at  the  point 
where  the  creek  widens.  The  least  mean  low- water  depths  on  those 
Bhoals  are  4.8  feet  on  the  former  and  5.3  feet  on  the  latter.  The  route 
crosses  St.  Andrews  Sound  by  a  detour  seaward  around  the  middle 
ground,  and  thence  by  way  of  Cumberland  River  and  Cumberland 
Sound  reaches  Femandina,  Fla. 

From  Jekyl  Creek  southward  the  depths  are  ample,  exceeding  in 
most  places  10  feet  at  mean  low  water,  and  navigation  is  easy,  except 
at  one  point,  known  as  ^^  The  Dividings,"  at  the  mouth  of  Crooked 
River.  At  that  ]>oint  a  sharp  turn  of  more  than  100  degrees  is  made 
by  the  channel  in  passing  the  Horseshoe  Shoal.  The  least  channel 
dei)tli  is,  however,  fully  7  feet  at  mean  low  water,  and  greater  depths 
are  found  on  either  side  of  the  shoal.  Were  the  channel  4)roperly 
marked  by  ranges  and  buoys  no  difficulty  in  navigating  it  should  be 
exi)erienced. 

PLAN  OF  impkove:ment. 

The  existing  project  of  improvement,  adopted  in  1892,  provides  for 
the  establishment  of  a  channel  7  feet  deep  at  mean  low  water  between 
Savannah,  Ga.,  and  Femandina,  Fla.  This  is  to  be  accomplished  by 
the  imi)rovement  of  Romerly  Marsh,  Mud  River,  Little  Mud  River,  and 
Jekyl  Creek,  by  means  of  dredging  and  the  construction  of  closure 
dams  and  training  walls  of  brush  mattresses  loaded  with  riprap  stone. 
The  estimated  cost  of  the  improvement  is  $105,000,  provided  that  the 
entire  sum  is  made  at  once  available. 


COMMERCE    AND   NAVIGATION. 

The  inside  route  is  of  great  value  to  tbc  coasting  trade  between 
Savauuali  and  Fernandina  and  intermediate  points.  Full  informatioo 
in  regard  to  this  subject,  together  with  such  statistical  data  as  coaU 
be  obtained,  will  be  l<)uncl  in  the  Report  of  the  Chief  of  ISiigiueers  fif 
1883,  pp.  1005  and  following. 

MISCELLANEOUS. 

Thid  work  is  located  in  the  collection  districts  of  Savaimahi  Brnnswick,  St.  MkA 
(ia.,  and  Fernaiidiiin,  Fla.  The  amount  of  duties  collected  in  1^3  was  f56,66liii| 
^r>,7()8;  nothing,  and  $1M>.30,  respectively.  The  uearost  liglit-houaes  aretiiofeaptt 
the  Savannah  Kiver,  near  the  beginning,  and  Amelia  Light,  at  the  end  of  theiMl^ 
^vith  Sa])elo,  Wolf  Island  ranges,  8t.  Simons,  andLittloCiiinbcrland  lights  betwctt 
Forts  Oglethorpe  and  INilaski,  Ga.,  and  Cliuch,  Fla.,  are  the  nearest  forts. 


Since  the  existing  project  for  improving  this  rente  was  adopted, 
appropriation  of  815,()()6  has  been  made,  although  three  appropriatkni. 
aggregating  $20,000,  have  been  made  for  the  improvement  of  Jekjl 
('reek,  one  part  of  the  route  needing  improvement. 

The  total  expenditures  under  this  present  project  up  to  June  30, 1891^ 
including  all  outstanding  liabilities,  were  $15,000. 

It  is  proposed  to  expend  any  funds  Avhich  may  become  available  dor 
ing  the  year  in  executing  works  of  iini>rovement  outlined  in  my  report 
of  November  25,  1801. 

The  sum  of  ^00,000  can  be  advantageously  and  economically  ezi)ended 
during  the  coming  year.  Unless  the  sum  asked  for  is  appropriated  at 
once  the  cost  of  the  work  will  be  greatly  increased. 

Money  statement 

July  1. 180:s  halaure  unexpended $14^65131 

.Inne  liO.  18lM,  amount  expended  during  liseal  year 14,658.31 

r  Amount  (estimated)  re(|nired  for  completion  of  existinjGC  project 9O^OO0L0t 

J  A  mount  that  can  be  profitably  rx])ended  in  fiscal  year  endinj^JaoeSO,  1896    SO^OOOlO^ 
1  iSulnnitted  in  compliance  "vvith  requirements  of  flections  2  of  river  and 
[     harl>or  acts  of  1S()G  and  1867  and  of  sundry  civil  act  of  March  3>  1893. 
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SUMMARY  OF  OPERATIONS  PRIOR  TO  JULY  1,  1893. 

Work  so  far  has  been  eutirely  confined  to  JekyI  Greek,  under  a  oon- 
tract  awarded  March  1,  1893,  to  the  Atlantic  Contracting  Ckimponj.  J 
There  were  put  into  the  training  wall  17,170.97  square  yards  of  brudi  ! 
mattresses  and  1,252.51  cubic  yards  of  riprap  stone. 

OPERATIONS  DURING   THE  FISCAL   YEAR  ENDING  JUN£   30,  1894. 

The  annual  examination  was  made  in  June. 

CONDITION   OF   WORK   JUNE  30,  1894, 

The  training  wall  at  the  mouth  of  Jekyl  Greek  is  in  good  condition, 
and  the  channel  depth  over  the  bar  alongside  of  it  has  not 'changed 

materially  since  last  report 


I 
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N  13. 

REMOVING  SUNKEN  VESSELS  OR   CRAFT  OBSTRUCTING   OR  ENDANGER 

ING  NAVIGATION. 

WRECK   OF   THE   AUSTRIAN  BARK   UNDINE,    SAVANNAH   HARBOR. 

This  work  being  deemed  an  obstruction  to  navigation  and  tb<» 
attempts  of  her  owners  to  raise  her  being  abandoned,  authority  t4» 
remove  her  was  granted  by  the  Secretary  of  War  on  May  6, 1893,  a;* 
allotment  of  $4,000  being  made  for  that  purpose.  The  contract  was 
awarded  to  Messrs.  Johnston  &  Townsend,  of  Somers  Point,  N.  J., 
for  the  sum  of  $3,045.  Work  was  commenced  by  the  contractors  on 
July  31  and  completed  on  August  26,  1893.  The  wreck  was  removed 
by  closing  leaks  and  then  pumping  out  enough  water  and  mud  to  float 
it,  A^  hen  it  was  towed  to  a  suitable  place,  sunk,  and  abandoned.  Con- 
siderable difficulty  was  experienced  in  stopping  enough  of  the  leaks  to 
permit  the  pumping  out  of  the  hold,  but  the  work  was  at  last  satisfac- 
torily completed.  The  spars  were  loosened  by  small  charges  of  dyna 
mite  and  then  removed  by  hand. 

WRECK   OF    THE   STEAMER   DAVID  CLARKE    AND   SEVERAL   UNKNOWN 

Vv'RECKS   IN   SAVANNAH   HARBOR. 

Authority  was  granted  April  7, 1894,  by  the  Secretary  of  War  for  the 
removal  by  hired  labor  and  purchase  of  material  in  open  market  of  sev- 
eral wrecks  in  Savannah  Harbor,  between  the  city  and  Oyster  Bed  Red 
Light.  The  snag  boats  Toccoa  and  Satilla  were  engaged  on  this  work 
from  time  to  time  as  they  could  be  spared  from  the  work.  Up  to  the 
end  of  the  fiscal  year  there  were  removed  entirely  the  wreck  of  the 
steamer  David  Clarke,  the  sunken  tugboat  Leon,  both  at  Garden  Bank, 
and  the  wreck  of  a  pilot  boat  near  the  head  of  South  Channel.  There 
were  partially  removed  the  unknown  wreck  in  Wrecks  Channel  and  the 
two  unknown  wri^cks  near  Red  Light  and  Oyster  Bed  Shoal.  This  work 
will  be  completed  during  the  next  fiscal  year.  • 

The  total  expenditures  during  the  fiscal  year,  including  outstanding 
liabilities,  amounted  to  88,481.20. 
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APPENDIX  O. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  FLORIDA. 


ME  PORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
MA  J,  THOS.  H.  HANDBURY  AND  LIEUT.  A.  M.  I^ARMIT,  CORPS  OF 
ENGINEERS. 


IMPROVEMENTS. 


1.  St.  Johns  River,  Florida. 

2.  Upper  St.  Johns  River,  Florida. 

3.  Volusia  Bar,  Florida. 

4.  Ocklawaha  River,  Florida. 

6.  St.  Augustine  Harhor,  Florida. 

6.  Indian  River,  Florida. 

7.  Northwest  entrance.  Key  West  Harbor, 

Florida. 

8.  Caloosahatchee  River,  Florida. 


9.  Charlotte  Harbor  and  Pease  Creeky 
Florida. 

10.  Sarasota  Bay,  Florida. 

11.  Manatee  River,  Florida. 

12.  Tampa  Bay,  Florida. 

13.  Withlacoochee  River,  Florida. 

14.  Harbor  at  Cedar  Keys,  Florida. 

15.  Suwauee  River,  Florida. 


United  States  Engineer  Office, 

St.  Augustine,  Fla.,  July  9, 1894, 

General:  I  have  the  honor  to  inclose  herewith  the  annual  reports 
for  the  fiscal  year  ending  June.30,  1894,  pertaining  to  the  works  of  river 
and  harbor  improvements  now  in  my  charge.  From  the  beginning  of 
the  year  until  May  15, 1894,  these  works  were  in  the  temporary  charge 
of  Second  Lieut.  Albert  M.  D'Armit,  Corps  of  Engineers,  U.  S.  Army. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuey, 

Major,  Corps  of  Engineers. 
Brig.  (Ion.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


O  I. 

improvement  of  ST.  JOHNS  RIVER,  FLORIDA. 

The  portion  of  the  river  under  improvement  from  Jacksonville  to  the 
ocean  may  be  divided  into  four  reaches,  as  follows: 

].  tJacksonville  to  Dames  Point:  Length,  12.4  miles;  average  channel 
width  between  20-foot  contours,  1,100  feet;  between  15-foot  contours, 
1,300  feet;  minimum  15foot  channel  width,  550  feet;  minimum  mid- 
channel  depth,  20  feet;  mean  range  of  tide,  1.4  feet. 
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2.  Dames  Poiut  to  BeEWion  Ko.  1  (1  mile  below  St.  Johns  BlnSj: 
Ijeugtb,  7.5  miles;  aggregate  lengtli  of  channels  leas  than  15  feet  deep, 
1.3  miles;  ayerage  widtb  of  these  channels  between  9  foot  contouK, 
400  feet;  minimiim  initl-chanuel  depth  of  defective  portiotia,  12.5  (eet; 
miiiinmm  mid-channel  depth  of  remainder  of  reach,  16  feet;  rangeff 
tide,  2.72  feet. 

3.  Beacon  No.  1  to  month:  Length,  5  miles;  average  width  betwecji 
20-foot  contours,  700  feet;  between  15- foot  contoarB,  870  feet;  miniraiaa 
mid  channel  depth  (except  at  one  place  1  mileloDg),  20  feet;  dei>Uiat 
excepted  place,  15  feet;  range  of  tide,  4,34 feet. 

4.  Mouth  to  oTlter  bar:  Distance,  2.6  miles.  Before  the  improvemot 
was  begun  this  was  crossed  by  shifting  channels  tram.  2.1  to  2..^  milis 
long  and  having  a  mean  low-water  depth  of  from  6  to  7  feet.  Tbetidil 
range  on  tiie  outer  bar  is  5.8  feet. 

PROJECT   OP  IMPEOTBMBKT. 

.  The  Operations  fur  improving  this  channel  have  been  carried  »a in 
accordance  with  a  project  submitted  to  the  Chief  of  Bngiuccrs  Juw 
30,  ISTll,  by  the  late  Gen.  Q.  A.  (rillmore,  colonel.  Corps  of  EDginwni 
and  printed  as  part  of  Appendix  I  7,  Annual  Report  of  the  Vbiftit 
Engineers  for  1879. 

The  approved  project  is  to  obtain  a  least  mid-channel  depth  «r  1^ 
feet  at  mean  low  water  from  Jacksonville  to  the  ocean.  This  dc|jliiif 
to  be  obtained  across  the  bar  by  concentrating  and  directing  thf  iKn 
of  the  river  by  two  long  jetties,  starting  from  opposite  shoi'CHoi'tk 
eiitTance  and  converging  until,  near  their  onter  extemitios  on  theh«< 
they  shall  bo  1,COO  feet  apart.  The  jetties  are  to  bo  built  of  npnf 
stone  on  mattresses  of  log  or  brush  and  soitably  capped.  In  Itiit 
pi-ojoct  the  ct^timated  length  of  the  north  jetty  was  9,400  feet  anJlkt 
south  jetty  ((,800  feet.  It  was  estimated  that  the  cost  of  these  votlA 
be  Sl,30«,40y. 

The  estimated  cost  of  improving  the  river  from  tho  bar  to  JacksM- 
vtlle  so  as  to  give  a  low-water  depth  tlii-oaghont  of  15  feet  was  #12%0M 

The  following  appropriations  have  been  made  for  this  work: 
Itv  111  1  apiiroved— 

.riiuuM,  IKCO »!»,<■ 

Slunli  ;i,  IMXI IflO.* 

1),v  iirt  piiHHKil  Aii){iiijt  2,  18«! .-. laW 

Jtv  fli't  niiiirovetl — 

.Inly  5,  1»U m.» 

AiiKiiBt  r>,  1886 I50.W 

Ily  iK-t  puKseil  August  11,  1(«H I75,« 

Hy  lu't  unproved—  _ 

Si-ptcinlwr  l!l,  IffiHl m» 

JiilvW,  \m> lli» 

H,v  Bunilrv  livil  net  iiriir.ned  ManU  3,  XNI3 381.* 

T..t;il 1,*17,« 

The  act  of  July  13, 1892,  authorized  a  coutrflct  to  be  made  furthf 
coiiipleti<m  of  the  work  at  the  mouth  of  the  river,  the  amount  of  Hi* 
contract  not  to  exceed  ^307,IK)0.  The  sundry  civil  actapproved  Mm* 
3,  1893,  contained  the  item  of  8284,500  for  completing  the  work. 

The  increased  cost  of  the  work  over  the  original  estimate  is  8110,391. 
ThiH  is  attributjiblc  to  the  fact  tlint  for  many  years  daring  the  (^ 
part  of  its  progress  long  and  froiiuent  IntermisHions  we:  i  made  nectt 
sary  by  reason  of  a  want  of  adequiitc  appropriations  for  jarryiiig i^*" 
work  of  tliis  magnitude.     Under  these  circumstances  "'" 
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aracts'coald  not  be  made  and  the  uncompleted  work  was  subject  to  great 
leterioration  during  these  suspensions. 

From  the  year  1865  to  the  adoption  of  the  project  in  1879  a  sum 
^gregating  $57,476.38  had  b.een  expended  in  dredging  for  temporary 
jnprovenient  of  the  bar  channel.  For  making  preliminary  surveys  and 
preparing  the  project  the  sum  of  $2,623.74:  was  expended. 

OPERATIONS   DURING   THE   FISCAL   YEAR  ENDING   JUNE  30,  1894. 

* 

Under  the  i^rovisions  of  the  contract  entered  into  with  I.  H.  Hatha* 
iray  &  Co.,  under  date  of  November  30, 1892,  there  were  placed  upon 
Uie  south  jetty  3,920.6  tons  of  first-class  stone,  24,167.8  tons  of  second- 
[dass  stone,  and  41,030.5  tons  of  third-class  stone. 

In  the  specifications  forming  a  part  of  this  contract  provision  is  made 
for  the  use  of  three  classes  of  stone.  The  first  class  being  stone  weigh- 
ing not  less  than  165  pounds  to  the  cubic  foot  and  in  blocks  weighing 
from  1  to  G  toils,  50  per  cent  to  weigh  4  tons  or  over.  The  second-class 
stone  weighs  not  less  than  150  pounds  to  the  cubic  foot  and  in  pieces 
weighing  from  20  to  400  pounds.  The  third:class  stone  weighs  not  less 
than  120  pounds  nor  more  than  150  pounds  to  the  cubic  foot  and  in 
pieces  weighing  from  15  to  300  pounds. 

The  third-idass  stone  on  the  mattress  forms  the  foundation  and  also 
the  hearting  of  the  superstructure.  The  second-class  stone  forms  a 
covering  for  the  third-class  stone  and  a  bed  for  the  first-class  stone, 
which  forms  the  capping  at  the  height  of  mean  low  water. 

The  foundation  course  of  matting  for  the  south  jetty  was  extended 
during  the  year  from  Station  9498  to  Station  10712,  a  distance  of  1,214 
feet,  making  the  total  length  of  this  jetty  11,192  feet.  This  includes 
the  shore  approach  of  480  feet.  In  matting  the  foundation  for  the  year 
15,673  square  yards  of  mattress  work  were  used. 

No  work  was  done  on  the  north  jetty  during  the  year. 

For  the  purpose  of  ascertaining  the  condition  of  the  channel  over  the 
bar  and  the  etlect  of  the  work  being  done  monthly  hydrographic  sur- 
veys have  been  made.  A  map  made  from  the  last  of  these,  June  28, 
1894,  is  herewith  transmitted. 

The  work  of  closing  the  sailing  gap  in  the  south  jetty  through  which 
vessels  passed  out  and  in,  finding  a  little  better  water  by  that  course 
than  directly  out  between  the  jetties,  was  commenced  June  11.  A 
large  body  of  water  was  passing  out  during  ebb  tide  through  this  open- 
ing. It  was  deemed  advisable  to  direct  this  upon  the  bar  and  transfer 
it8  erosive  effect  to  that  channel. 

PRESENT   CONDITION    OF    THE    JETTIES. 

South  jetty. — The  foundation  of  this  jetty  is  now  at  Station  10712, 
which  is  as  far  out  as  it  is  at  present  contemplated  to  extend  it.  At 
this  point  it  now  rests  on  the  outer  slope  of  the  bar  in  24  feet  of  water. 

The  crest  of  the  jetty  from  Station  1500  back  to  the  shore  slopes  from 
mean  low  to  mean  high  water.  From  Stations  1500  to  3500  it  is  at  mean 
low  water;  thence  to  near  Station  7000  it  will  average  about  2  feet 
below  low  water  line.  From  7000  to  7500  it  is  5  feet  below,  and  from 
thence  to  about  8500  it  is  near  the  mean  high-water  line;  from  thence 
to  10300  it  is  1  foot  below  mean  low  water;  thence  it  slopes  off  rap- 
idly to  the  bottom  at  the  end  of  the  foundation.  It  is  proposed  to  raise 
this  jetty  throughout  to  about  the  mean  high-water  line  with  the  expec- 
tation that  with  the  settling  and  the  adjustment  of  its  material  under 
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the  action  of  the  waves  it  will  finally  rest  about  3  feet  above  mean 
water  line. 

North  jetty. — So  work  has  been  done  on  this  jetty  smce  Di 
1891.    Its  foundation  at  that  time  was  out  as  far  as  Station  lO&Si 
is  not  contemplated  at  this  time  to  extend  this  fiurther.    Hie  cMk 
this  jetty  from  the  shore  end  out  to  Sta^on  7000  is  now  at  mean ' 
water.    From  this  station  to  Station  8500  it  will  average  2  feet  In 
low  watcD^  and  from  8500  to  the  end  the  average  is  6  feet.    Untfl 
south  .jetty  has  been  raised  to  its  fall  height  and  the  effect  prodr 
carefully  observed,  it  can  not  be  definitely  determined  what  '^ 
work,  if  any,  will  be  necessary  upon  the  north  jetty. 

CHANaES  SINCE  LAST  ANNUAL  BEPOBT  AS  fifHOWIV  BY  COMPj 

OF  BUBVEYS. 

Dnriug  the  last  week  in  June  a  careful  survey  was  made  of  the 
and  its  vicinity  for  the  purposes  of  this  annual  report    Oomparing 
with  similar  survey  made  the  preceding  June,  marked  change,  due 
the  jetties,  will  bo  observed. 

The  south  jetty  has  in  the  meantime  been  extended  1,200  feet 
crest  of  the  bar  has  moved  out  400  feet     The  30-foot  curve 
remained  practically  the  same.    The  outer  24-foot  curve  hM  ad^ 
about  200  feet,  and  the  15  and  18  foot  curves  about  the  same  dial 
The  area  between  the  outer  ends  of  the  jetties  and  Oie  deep  water 
been  materially  deepened.    The  average  over  the  whole  is  prol 
not  less  than  2  feet.    The  deepest  water  over  the  bar  at  mean  low 
last  year  did  not  exceed  7  feet.    This  year  we  find  11  feet    The  IW 
curve  on  tne  inside,  between  the  jetties,  has  advanced  500  feet  wl 
the  18-foot  curve  has  gone  forward  but  200  feet 

This  comparison  shows  very  encouraging  resulte  and  gives  ei 
assurance  of  the  ultimate  success  of  the  works.    Had  it  been  pi 
ble  to  have  closed  the  sailing  gap  in  the  south  jetty  eaa^er  in 
season  there  is  no  doubt  but  there  would  now  be  a  better  8traiglit< 
channel  between  the  jetties.    This  was  left  open  until  the  last  nu 
because  of  the  better  water  found  on  the  south  aide  of  the  south  jt 
which  pilots  wished  to  take  advantage  of,  and  for  the  convenieiifl6< 
the  contra(;tor  in  nioving  his  boats  al^ut  the  work. 

IMPROVEMENT   OF   THE    BIVEE    BETWEEN    THE    BAB    AlO)   JA( 

VILLE,  FLA. 

The  project  of  1879,  as  stated  above,  provided  fbr  the  improi 
of  this  portion  of  the  river  so  as  to  give  a  navigable  ship  channel 
low  water  nowhere  less  than  15  feet.    At  the  instance  of  thedtii 
of  fla<*.ksonvine  a  project  with  estimate  of  cost  was  prepared 
l)re(lecossor  in  permanent  charge  of  this  office,  whicli  provided 
navigable  ship  channel  having  a  low-water  depth  of  18  feet  fran 
bar  to  that  citv.    The  cost  of  carrying  this  project  into  ezeontioii 
estimated  at  J?324,000.    The  citizens  of  Duval  Ck>anfy,  FUl,  in 
Jacksonville  is  situated,  realizing  the  immense  advantage  that 
(lei)tli  of  water  wouhl  be  to  their  commerce  and  to  the  devi 
the  resources  of  their  State,  as  well  as  the  fact  that  aid  fhnn  the 
ei  al  Government  for  such  enterprises  comes  sparingly  and  at 
intervals,  by  permission  of  their  State  .legislature,  d<      rmined  to 
their  county  to  the  extent  of  $.*{0(),(MM)  for  the  purpose  uf  ait 
ing  this  project  into  execution.    The  act  of  the  S         legidatnie 


r-f    fmito*-m».  •  < 
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'ided  that  this  matter  should  be  under  the  control  of  a  board  of  trus- 
ees. 

On  the  28th  of  March,  1892.  the  project  for  the  imiirovement  was 
ipprovcd  by  the  Secretary  of  War,  and  under  necessary  restrictions 
tnd  regulations  these  trustees  were  permitted  to  proceed  with  the 
vork. 

They  employed  as  their  engineer  Mr.  J.  II.  Bacon,  who  for  some  time 
lad  been  employed  as  U.  S.  assistant  engineer  in  charge  of  various 
urveys  and  works  of  improving  rivers  in  Florida. 

The  operations  of  the  board  of  trustees  extended  from  Dames  Point 
o  Mile  Point,  a  distance  of  10  miles,  measured  on  the  channel  line, 
i,nd  includes  all  those  portions  of  the  river  between  the  bar  and 
Tacksonville,  in  which  a  navigable  channel  with  a  depth  of  18  feet  at 
ow  water  could  not  be  found. 

This  work  was  commenced  in  July,  1892,  and  finished  bythe  end  of 
day,  1894.  Mr.  Bacon,  the  engineer  for  the  board  of  trustees,  has 
:indly  furnished  me  for  incorporation  with  this  annual  report  a  full  report 
•f  their  operations,  together  with  a  tracing  from  a  map  of  that  portion 
»f  the  river  covered  by  them,  showing  the  present  condition  of  the 
lianuel.  For  fnrtiier  details  respecting  this  work  attention  is  respect- 
iilly  invited  to  this  report. 

Money  tttatement. 

nly  1,  1803,  balance  luiexpcnded $386,541.95 

II no  30, 1891,  amount  oxpendtMl  during  iisoal  year 147, 338. 43 

lily  1,1894,  lialanco  unoxpemled 239,203.52 

Illy  1, 1894,  amount  covered  by  uncompleted  contracts 215,  542.48 

Illy  1,  1S91.  balance  available 23,661.04 


K1M>IIT   OF    y.n.    J.     H.     HACOX,    ENGIXKKU    IX    CIIAKGE    OF    WOKK     I><)XE    BY   DUVAL 

COUNTY,    FLA. 

Jacksonville,  Fla.,  Jnne  /.7, 1S94. 

Majoh:  I  liavo  the  bonor  to  submit  tbo  following  report  on  the  improvement  of 
lie  St.  .lolms  llivcr,  Kla.,  by  Duval  County. 
'I'bc  bistory  of  this  work  is  as  follows: 

In  1891  tbo  county  of  Duval  voted  to  issue  bonds  to  the  extent  of  $300,000  for  the 

111  pose  of  iuiju-oving  tbo  St.  Johns  River  between  Jacksonville  and  the  bar  at  the 

lontb.     This  fund  was  ]>laccd  in  charge  of  12  trustees  for  disbursement.     A  project 

i>  secure  an   available  mean  low-water  channel  18  feet  deep  and  200   feet  wide 

t'tween  the  i)oints  named  was  j)reparod  by  Maj.  J.  C.  Mallery,  Corps  of  Engineers, 

'.  S.  Army. 

The  contrat'ts  were  let  in  May,  1892.     Mr.  R.  Cr.  Ross,  contractor  for  dilfe  work, 

egan  o])erations  in  .July,  l><\y2f  and  finished  the  work,  as  originally  laid  out,  in  Jan- 

ary,   189;{.      S»ibse<|ucntly   it  was   dcci<led  to   expend  $20,000  of  the  balance  of 

1^5, (XX)  on   band  alter  the  completion  of  tbo  <lre<lging,  in  constructing  a  training 

wall  to  ])rotect  the  cut  at  Cedar  Creek.     Mr.  Ross  un<lertook  this  work  at  the  8<ame 

►rices  otVerc'il  in  bis  original  bid.     Ho  began  the  construction  of  the  wall  on  April 

,  1891,  and  lii)islic<l  on  May  31,  1894. 

All  tlikc  work  consisted  of  a  foundation  mattress  of  brush  covered  with  riprap 
tone.  On  this  was  built  a  mound  of  shell  whi<'h  was  weight<;d  down  with  stone, 
ill  mattresses  were  laid  continuously  and  consisted  of  one  layer  of  brush  fascines 
fclaced  close  together  and  held  in  position  by  binders  of  heavy  wire.  The  binders 
vere  6  feet  ai>art. 

The  Cedar  Creek  training  wall  was  built  up  to  the  height  of  8  feet  below  mean 
nw  water;  all  others  to  the  height  of  1  foot  above  mean  low  water.  St.  Johns 
MuflT,  whicjj  had  been  continuously  wearing  away,  was  protected  by  a  mattress  of 
»rush  (JO  feet  wiile,  covered  with  riprap;  a  small  portion  was  covered  with  shell. 


[ 
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Tbc  lofl-pst  bidder  for  the  dr^lgiii^  nas  Mr.  J.  A.  Ilrjou,  of  RivcrviVw,  KIft.,«lJ 
■ubiut  Iliuwork  lu  IbufiBD  Kranclwio  Bridge  CoiDpany.  All  of  tbn  ilmdgins  w«l 
Uuue  by  this  compauy  and  by  iti;  ancfeasoT,  ibe  New  Yntlc  Drcdgiue  CouiimiM 
TbcF  liognu  work  in  JaniinTy,  1893.  ncd  fioislied  iu  Maicti,  189<.  All  cnU  ir«r 
dreilK«d  to  a  dentL  of  la  foct  at  menu  low  wntei  and  a  width  of  300  font.  Onlj-  ui 
drr^ilgp  WflsiiBed.  Tbis  was  provided  witb  a  pomp  liaving  a  20-iDcIi  tiTictliMi  aiHl 
20-iiiob  diHcliurcc.     All  loateiial  waspninpod  ashore  throu)!h  |ii|i««. 

At  present,  all  of  the  ilams  and  traiaing  walU  nre  in  the  aamti  oondltJuu  that  U 
wers  iu  a  year  ago,  nud  thoro  lias  been  no  Groaion  at  St.  Jnliiu  BlnfT  •int^o  tbo  tiiM^ 
protection  tbere  woscompletJAd.  All  of  these  alrncturea,  t]itrcil>r<>,  may  bo  roUM'lmi 
I>erniauent,  and  in  no  daugor  of  needinj;  repair.  My  obaervatiou,  howcror,  of  ll 
action  on  tlie  currents  of  the  dama  and  training  walls  has  eonviueod  did  thitl  all  4 
Ihem  should  be  l>uUt  np  to  above  high  water,  and  that  the  Dsinea  Poiul  trslniM 
wail  Ahoiild  be  extended. 

The  cTits  are  all  in  good  condition  and  afford  an  available  moan  low-tratn' d*i>IL 
of  18  fi-ct  between  Jackaonvllle  and  the  bar.  There  has  been  aomo  slioollnfi  *>"  l4 
edges,  owing  to  the  fact  that  the  sides,  which  had  been  left  vertical  by  Itio  dnid|M 
have  aaariuieda  natural  slope.  This  shoaling  is  moat  appari^nt  in  the  ditcotut  raap;«H 
tbo  Dames  Point  cut,  whnro  the  original  depth  was  ftom  1}  tn8  foot.  A  abe«l  ia  * 
mitted  with  this  report  showing  cou)parative  cross  aections  cin  this  rnuge.     1 

f  roll  lea  are  shown  on  each  6  orona  sections;  one  showinj;  tbo  bottom  iima«Li>M 
efore  dredglne  was  begun,  ouo  Hhowinc  the  bottom  immediatoly  aftN'(trt4giiij;w) 
completed,  anil  one  showine  the  bottom  in  May,  189-1,  a  year  later. 

for  future  work  1  would  respectfully  nioke  the  following  rcRiiluin«DduUonn.  tt 
work  to  bo  done  in  the  order  named: 

1.  To  widen  the  Srat  and  second  ranges  of  the  Dames  Point  cut  tu  a  witltli  irfS 
fopt.  ■  ^ 

1',  To  cvtcud  the  Darac«  Point  training  wall  DOO  feet. 

3.  To  raise  all  tntiuiiig  nails  nod  dams  to  a  height  iif  1   font  ahor* 
water,  beginning  with  the  Damca  Point  wall. 

i,  Tn  extend  luiddoopeii  the  present  cuts  to  the  depth  of  ^  tl-ot  nt  lutr  woiar.p 
vided  that  this  depth  can  t>e  secured  over  tbo  bar. 

li.  To  fi:nn  a  new  piolact  with  a  view  to  securing  uUimat^l.v  a  da]itli  to  Jauin 
vllteof  24  feet  at  mean  low  water,  provided  that  tbia  deptti  cun  bo  Moarod  nt* 


Sum 


/e/di(-(i 


Loculion. 

LpnglJu 

SUttPM*. 

m.^ 

SMH, 

JWL 

tMft.8 

"^.^ 

m 

t;™mPoJiil.f>un 

*.» 

S9.tW.a 

.*- 

Prioea  paid:  Mattress.  48  Bud  5G  tionts  per  aquom  yard;  totitl  i-nst,  439,M 
Stone,  92.20  per  cubic  yani;  total  coat,  t8a,7t6.6^.  Sliell,  *1  per  cubim  varii: 
cost,  916,e98..(0.    Total  cost  of  dike  work,  *U3,251.1». 

Summary  of  dredging. 


Diunw  Faint  ent... 
8t  Charln  Creek  oi 
Brewns  Cr«e1[  eut . 


!t  nt  18  uOTita  par  ciiblo  yard,  nieosuretl 


ti  situ,  ttK^SSJn. 
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Tho  money  statement  for  this  work  on  May  31,  1894,  was  as  follows: 
Procoeds  from  sale  of  bonds $305,206.25 

Total  cost  of  dike  Avork 142,251.99 

Total  cost  of  dredging 132,532.38 

Total  cost  of  contract  work 274,  784.37 

Engineering  and  contingencies 24, 164.92 

Balance  May  31,  1894 6,256.96 

305,206.25 
Very  res])ectfully,  yonr  obedient  servant, 

J.  H.  Bacon, 

Engineer  in  Charge. 
Maj.  TiKJS.  H.  llANmiuuY, 

Corpn  of  Engineers  J  V.  S.  A. 


COMMKKCIAL   STATISTICS. 

Com  merer  of  St.  Johns  River j  Florida y  during  the  year  ending  December  51  j  1893, 
{  FuruiHli<><l  by  Mr.  Charles  II.  Smith,  secretary  Board  of  Trade,  Jacksonville,  Fla.] 


Articles. 


I     (iroHA    I  Estimated 
;  tonnage. '      valoe. 


Cotton,  soa  inland  and  upland 

Ft^rtili/oiH 

FriiitM.  viz.  banauan,  etc 

Uiflt'H 

I.iiiiibrr.  lo^H 

Luiiibt'i .  iln'rtst'd,  Hawi'd   

M(*i  <*baniliM<' 

(>ran>;rM 

IMiicaitpb  H 

8hip  nn«l  na\  al  Hton«.** 

Vi'jrt'tablt'H 

Shin^le'4 

Itailroad  tirs 

Coal    


Onu'nt   

Fi»h  and  ovHtrrs. 
Tobacro 


2,  :ju2 

25.000  , 

500  I 

100  ' 

200.000 

147. 013 

195,000 

29,371 

720 

1,394 

600 

30,000 

:{2.400 

70,000 

1,200 

53 

439 


Total !    736,092 


$116,455 

80.000 

13,500 

14,000 

98.000 

718, 975 

9,500,000 

760,340 

38,400 

31,750 

I5.0d0 

180,000 

70,000 

315,000 

82,000 

1.500 

2,195,000 


14,180,000 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  31^  1893. 


Kind  of  vessels. 


Arrivals. 


I 


Steainors 

Sailing;  vt'Hsels 
YachtH 

Total... 


Number. 


192 

15.) 

1 


Tons. 


I>ei»artures. 
Xaml>er. '        Tons. 


289,  639. 22 
4.'),  969 
80 


184 
150 


285,560.87 
42,603 


346  !   333,688.22 


334 


328,188.54 


lUdonj^in^  to  this  port  and  iio^  included  in  the  above:  Steamers,  52;  t^ms,  4,451.84. 
Sailing:  vcsscla,  21 ;  tons,  2,131.29. 

Estimated  nnniber  of  passengers  carried  by  water,  40,000.  Estimated  percentage 
of  total  trade  of  neijc:hborhood  carried  by  water,  25  per  cent.  Probable  increase  of 
trade  wen*  the  improvement  completed,  300  per  cent. 

ENG94 77 
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Comparaiirv  iahlv  of  commerce  of  St.  Johns  JilrcTf  Fhiri<la. 

[Coiiipihil  from  nil  availiiblo  HOurcoH.] 


TericMl. 


.liiini.'irv  1,  l^TO.to  Df'crinber  HI,  1S74.  5  roars. 
J:mii:iry  1.  ISTH.  to  Doc-oinlM-r  IM,  ISTli,  "2  yrars. 
January  1,  iJ^Ho,  to  Dr.fnibiT  ;U,  1884,  5  years. 

July  l.'l'^S4,  to  Jun«*uO,  18>8.  4  years 

Jaiiuarv  1,  ISMU,  to  I)t*ct'niluT  '.\\,  1892,  4  years. 
1  sy:{ . . ." 


Average      Avern-»»    ' 

per  year.      !>«»■. vear.  I      ■ 


mi 

T58 
t«70 


290,040  > 
28«.  4ri5 

n.-)!),  17a  ; 

1570.734  ■ 

«79,577  i 
73G,  «>02 


Not  olit;iii'.i 
:  l.4;r 

11. 4:'''.-: 
11.:-.  ■ 


rir.st  .'I years  onlv. 


f  181I1  and  lfi92  onlv. 


;  VesselH  and  cargcH*». 


'■  1 8'=^*'  i>nlv 


O  2. 

IM1>KM^VKMKXT  OF  n»PER  ST.  JOHNS  RIVER,  FLORIDA. 

The  reach  of  this  river  whieh  seeiiis  to  be  included  within  the  aiith'T 
i/ed  project  lor  its  iini)rovcineiit  extends  from  tlie  upper  end  of  Lake 
(Jeor^e  to  the  ii|>per  end  of  Lake  Monroe.  The  difiiculties  to  he  over 
come  in  order  to  improve  navigation  seem  to  be  tlie  Volusia  Bar,  \rlur( 
the  river  enters  or  widens  out  into  Lake  (leorge,  for  the  improvenuMii 
of  which  small  ai)propriations  have  been  made,  and  some  short  Wml^ 
in  the  riviT.  It  does  not  appear  that  these  curves  form  obstructi(»iisU' 
navi.i;a1ion,  further  than  that  the  larger  boats  navigating  the  riwr 
have  soiiK*  dillicnlty  in  passing  around  them  at  full  sx)eed. 

For  the  convenience  of  boats  of  this  character  a  project  for  lb* 
iiii]>rovcnient  of  thcs(i  bends  was  submitted  October  5,  1883.  Thiscmi- 
temphited  dredging  cut-olV  KM)  feet  wide  at  bottom  with  a  depth  of*) 
feet  at  low-water  stages.  The  estimated  cost  was  $38,800.  ThtMletail? 
of  this  ])i'oject  Avill  l>e  found  in  the  Ucportof  the  Chief  of  Kiigineers  Ihi 
ISSI,  ]).  ll'lO  vt  sr<j, 

wouK  l)C)^'I:  and  restlts  obtained. 

All  a])i)ro])riatioii  t)f  }?."). 000  was  made  available  for  this  work  by  tlK 
river  and  harbor  act  appioved  July  5,  188-i.  None  has  been  imjv1« 
since. 

>n'o  bids  being  receiveil  in  answer  to  advertisements  for  proposals  t'oi 
doing  this  woik  the  funds  weie  held  pending  future  appropriations 
On  A])iil  2,  l.S!>-,  the  cniginial  ])roject  wasuiodilied  so  that  the  amoun 
available  might  be  e\i)ended  in  removing  the  shoal  points  on  the  con 
vex  si(h»s  of  the  bends  mentioned  in  the  origiual  xiroject  instead  o 
dredging  cut otVs  as  contemplated. 

ori'.WATIoNS    PinOR    TO    JUNE  30,   1893. 

A  contract  for  this  work  was  entered  into  with  Messrs.  Marzyck  ^ 
Urowne.  on  December  .50,  1802,  and  ai^proved  February  2,  1893.  Th< 
work  N\as  to  be  done  in  connection  with  the  work  on  imxwoving  Voliisi: 
r>ar.  Morida.  at  the  juitcMii'.'JO  cents  j)er  cubic  yard,  nieasurecl  in  ])hnt 
Work  under  this  <-ontract  began  Man-h  10,  18li3. 


APPENDIX    O— REPORT    OF    MAJOR    HANDBURY.  4219 

There  is  no  dredging  plant  available  for  doing  small  quantities  of 
work  in  comparatively  isolated  places  on  the  east  coast  of  Florida,  and 
the  small  amount  of  work  in  prospect  would  not  warrant  a  private 
party  in  building  a  suitable  dredge,  especially  in  view  of  the  uncer- 
tainty of  i)rocuring  the  contracts.  In  this  instance  the  contractor's 
l>lant  proved  inadeqnate  for  the  work,  and  the  progress  was  very  slow. 
Up  to  the  end  of  the  fiscal  year  2,006.7  cubic  yards  of  material  had  been 
removed  from  two  of  the  worst  points  at  the  upper  bends,  referred  to 
in  the  project  locally  known  as  \Vekiva  Bend  and  Coxcetter's  Bend. 

OPKRATIOJN'S   DURING   FISCAL   YEAR   ENDING   JUNE  30,  1894. 

Work  under  the  above  contrivct  was  continued.  It  resulted  in  the 
removal  of  (),31>7.r)  cubic  yards  of  material  (place  measurement)  and  a 
conseciuent  improvement  of  the  channel  around  the  bends.  The  chan- 
nel of  the  entire  upper  river  is  now  fairly  navigable  with  the  excep- 
tion of  one  bend,  known  as  the  "Kevolving  Bend,"  where  no  work  has 
been  doius  as  it  is  proposed  to  make  a  cut-off  at  this  point  as  soon  as 
funds  beccmie  available.  The  material  excavated  was  pumped  back  on 
shore,  behind  suitable  retaining  walls,  is  rapidly  becoming  covered 
with  vegetation  and  presents  a  reasonable  assurance  of  permanency. 

Available  funds  were  exhausted  October  14,  and  the  dredge  was 
moved  to  Volusia  Bar  for  work  at  that  point. 

It  is  recommended  that  Congress  be  asked  to  appropriate  $5,000  for 
continuing  this  improvement. 

Tliia  work  is  in  the  oollrrtion  <liHtrict  of  St.  Johns.  .larksonvillo  is  the  nearest 
I>ortof*  entry.  Neari'bt  Ii<;ht-hous«^  is  Vohisia  Bar  Light.  Nearest  fort  is  Fort  Marion, 
Flu. 

Money  Hiatement, 

.Inly  1.  ISlKi,  haliUKT  nnexpoucled $4,544.80 

.JniH'  1)0.  IMM,  ainouiit  expanded  (lnrin<^  lisoal  year 4,  240.51 

Jnly  1,  ISlU.halanco  nnrxpended 304.29 

Anionnt  (estiniat«Ml)  roqnired  for  completion  of  existing  project 33,800.00 

Amount  that  can  beprotitahly  exp<'nde<lin  fiscal  year  ending. J  nne  30, 1896      5,  000.00 
Sulimittcd  in  conipHance  witli  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  186(3  and  1867  and  of  snndry  civil  act  of  March  3, 1893. 


COMMKIKIAI.    STATISTICS. 

Commcn-r  of  Volnnia  Jiar  and  I'pjH'r  St.  Johnu  Illverj  Florida. 
'FiirniHliiMl  l»y«T.  A.  L«'slir.  suiMTiiit^ndeiit  f*ly(lc  Stcamnhtp  Line.] 


ArticU'8. 


FniiiH  (ITG.T'JJ  Ik>\«  ^) 

F«»rtiU/t'rs 

(train 

M'Tfhanui'iO 

Vetiotjihlts  (l.'f.UJT  lM»xr8) 

Hay  

KiuJnKul  iron 

Total 


pjBtiniated 
value. 

$176. 750 

76,160 

61,730 

636.200 

13,225 

8,200 

0. 270 

GroM 
tonnage. 

7.069 

2,240 

1.852 

5,362 

52» 

410 

209 

878,  535 

17,671 
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Commnce  of  Volusia  Bar  and  Uppvr  St,  Johns  ifirer,  Florida — Continiicd. 


Vfss<'l<.  Charai'tcr.  '  T«>niiag«.  Draft. 


(Mlv  of  .Ijicl<8«>nvill«- ■  Sidc-wlici'l  8t<'niiier '  4G0  4  fL*et.  lijiai. 

rn'il<Mi<  k  J>«-  r.arn ' do a<>0  Do. 

K\  rr;:la(lt' .* do 420  l>i». 

AVtlaka Storu- wheel  ht  earner '  300  2^-feet.  liiLi. 


Estiiiijitcd  nmul)t*r  of  ]){isst'iitijerH  ctirricil  bywater,  10.000. 

l>uiiii;;  the  wintrr  season  the  ahovc  lioats  iiiiike  daily  trii)S  l>«*tweeii  ^lacksoinillr 
and  Sandlorrl.     In  the  snininer  iiiontbH  two  round  trips  per  week  are  luoile. 


O3. 

IMrK»()VKMKXT  OF  VOLITSIA  15AK,  FLORIDA. 

Volusia  I  Jar  is  Icxtated  at  tlie  south  end  or  head  of  Lake  Geor^, 
about  U)'2  miles  l>y  river  from  the  mouth  of  St.  Johns  lUver,  at  the 
point  where  the  waters  of  the  river  How  into  the  hike. 

An  examination  of  Vohisiii  Bar  with  a  view  to  its  iiuproveinent  va^ 
made  in  March,  ISTI).  A  report  thereon,  dated  July  10,  1870,  with  a 
\)h\\\  of  imjjrovemcnt,  is  printed  as  Appendix  1  9,  Animal  Report  of 
the  Chiel  ol'  Kn<j^ineers  for  1S79. 

This  was  moditied  as  reported  in  the  Annual  Reports  of  the  Chief  ««t 
Kn<»ineers  for  1SS2  and  l<ss;>,  Ai)pendixes  J 11  an(l  L  1*4,  respectively. 

Before  its  imi)rovement  the  channel  over  the  bar  was  very  crooked. 
and  liatl  a  h-ast  depth  varying  froni3.J  to  4^  feet. 

APPROAHOD   PKO.TECT. 

To  establish  and  maintain  a  ehannel  0  feet  deep  across  the  bar  by 
the  iiurcased  v<*loeity  of  tlow  produced  by  two  conver|i^in<»'  jetties  of 
brush  and  stone,  assisted  by  dred<j:ing,  if  necessary,  and  to  define  aud 
protect  llic  channel  thus  formed  by  rows  of  fender  piles. 

In  iss;  this  ])roJcct  was  moditied  to  Hniit  the  depth  to  the  5  feet 
already  attained,  as  that  dei)th  is  suthcient  for  thesteamers  iiavigatiiig 
the  r])})er  St.  Johns  Itiver.  and  is  as  great  as  can  be  carried  over  tlit 
bars  between  Lake  ]\Ionroe  and  Lake  George. 

WORK    DoNi:    AND   RESULTS   OBTAINED. 

(>])erations  ibr  im]H(»ving  V<»lusia  ]>ar,  Florida,  have  been  carried  on 
at  interNals  since  I>ecember,  1890,  under  the  following  appropriations 


.In lie  1  1.  Issn .T=r»,«^X 

M;ij-,li  :i.  INSI  '.'i.n4" 

A  II-  list  L'.  INSJ -,.  l>ti 

.Im1\  :».  issj 2.1V> 

AuLiii.-i  "i.  !ss<» 7, 50( 

A 11- us  I  11.  1SXS 501 

Si|»t«'nilK*r   !{♦,  lS!»n jiOt 

.Inly  i:;.  ls;tL» l,00i 

lotal 27,O0C 
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Two  Jetties  had  been  built,  startiug  from  opi)osite  sides  of  the  river 
bank  at  the  south  edge  of  the  hike  and  converging  until  on  the  bar  the 
clear  channel  way  between  them  was  2«50  feet  wide.  The  east  jetty 
is  3,400  feet  long,  and  is  built  to  the  level  of  mean  low  w^ater  for  2,030 
feet  from  the  shore.  The  west  Jetty  is  2,200  feet  long,  of  which  a  length 
ol  1,940  has  its  crest  at  the  level  of  mean  low  water.  Two  rows  of  firmly 
set  piles  provided  with  waling  strips,  confine  boats  to  a  100-foot  channel 
across  the  crest  of  the  bar.  In  1887  the  depth  attained  was  reported  to 
be  ample  for  the  existing  commerce. 

OPERATIONS    DURING   FISCAL    YEAR   ENDING   JUNE   30,  1894. 

With  the  81,000  appropriated  July  13,  1892,  repairs  have  been  made 
to  the  fender  piles  at  a  cost  of  $225.  Under  contract  with  the  same 
parties,  Messrs.  Marzyck  &  Browne,  of  Jacksonville,  Fla.,  dredging  was 
begun  and  finished  in  November,  1893.  A  total  of  257.7  cubic  yards  of 
material,  measured  in  place,  were  removed,  making  a  cut  50  feet  wide 
and  3 1 0  feet  long,  having  a  deptli  of  (>  feet.  Since  the  completion  of  this 
cut  no  complaints  have  been  received. 

A  ( an^ful  survey  of  this  bar  made  in  May,  1894,  shows  a  good  steam- 
boat channel  through  it,  having  a  depth  practically  G  feet  at  extreme 
low  water.  During  high  water  of  the  St.  Johns  Kiver  some  sediment 
is  brought  down.  Upon  reaching  the  wide  portion  of  its  bed  at  this 
place  it  is  deposited.  If  the  fall  is  sudden  this  will  interfere  with  njivi- 
gation  to  a  limited  extent  until  the  current  has  time  to  scour  a  channel 
through  it. 

An  annual  apiuopriatiou  of  .'J^OOO  will  be  sufficient  to  repair  the  jet- 
ties and  keep  this  bar  in  g(X)d  navigable  condition  at  all  times. 


Tliis  work  is  in  the  colloctioii  district  of  St.  Jokus.  JacksonviUo  is  the  nearest 
port  of  fiitry.  Nearest  light-house  is  Volusia  Bur  Light.  Nearest  fort  is  Fort 
Marion. 

Money  staU'mcnt, 

July  1,  18!K?,  balance  unoxpencled $1,062.46 

June  30,  ISIM,  anH»unt  expended  during  fiscal  year 829.05 

July  1.  1«)1,  balance  unexpended 233.41 

Amount  (estimated)  refpiired  for  maintenance  of  existing  project 1, 000. 00 

Amount  that  can  be  protitably  expended  in  tiscal  year  ending  June  30, 1896      1, 000. 00 
Sul>mitted  in  compnance  Avith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

For  commercial  statistics  see  report  for  *•  Improvement  of  Upper  St.  Johns  River, 

Florida." 


O4. 

IMPROVEMENT  OF  OCKLAWAHA  RIVER,  FLORIDA. 

The  Ocklawaha  River  has  its  source  in  Lake  Apopka,  central  Florida, 
flows  slightly  west  of  north  for  abont  104  miles,  measured  along  the 
axis  of  the  channel,  then  almost  due  east  for  21  miles  farther,  when  it 
unites  with  the  St.  Johns  Kiver.    The  Ocklawaha  Eiver  is  the  principal 
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oiitlot  of  a  inunbcr  of  large  lakes,  whose  aggregate  area  is  about  T" 
s<]naro  miles. 

The  only  important  tributary  of  the  Oeklawalui  Kiver  is  the  Sihv 
Springs  Run,  which  is  (J  miU\s  long  and  has  an  average  width  of  ab-L 
r>0  feet  and  a  least  depth  ahnig  the  axis  of  the  clianuel  of  ah«nn ; 
feet.  I>eing  the  outlet  of  the  fanu)us  Silver  Spriii«r,  its  volume  of  (1> 
eharg<'  varies  but  Httle. 

From  Lake  (Irillin  down  foi' a  distance  of  about  28   iuili*s  the  livi 
Mows  through  a  wide  savanna  submerged  about  1  foot  iincler  wattMaii- 
covered  with  a  dense  gi-owth  of  saw  grass.     l>u  this  reacrh  theri^v 
averages  from  .*>()  to  40  feet  in  width  and  has  a  least  chaiiuol  ^Icptii 
about .")  fe(»t:  tlie  current  is  very  sluggish. 

The  im])ediments  to  navigation  on  this  portion  of  the  river  are  l!. 
numeious  bends,  the  narrow  channel,  th)ating  islands,  and  eelgrass. 

I'rom  the  savanna  to  the  numth,  a  distance  of  about  r>8  mill's,  tii- 
baidvs  are  cov<Med  with  a  (U'use  growth  of  cypress  and  other  timher. 

On  this  nsudi  the  river  averages  fnun  (JO  to  70  feet  in  width,  and  tin 
h'ast  channel  dei)t]i  is  1  feet.  The  average  velocity  of  the  current  i? 
considerably  greater  than  on  the  upper  river,  being  about  l.-S  fei't  p»: 
second. 

The  principal  obstrnctions  to  navigation  are  snags  and  o verba n;:ii::; 
ti(*es. 

PKM).Ii:(  T   OF    IMFUOVEMENT. 

The  ]>roject  foi*  the  inii)r()vemerit  of  this  river  consists   in   renunivi 
>n;igs, overhanging  trees.  Hoating  ishinds,  and  other  obstnictionsof  Ilk 
cliaractc".  so  as  to  givi'  a  fair  navigable  channel  of  4  feet  <lepth  I'lv:: 
the  mouth  to  I.eesburg,  at  {\w  hea<l  of  Lake  Grillin.   a  distance  ofOi 
niih's.     'i'hc  estimated  <M)st  of  this  work  is  ?5<2(),000. 

woi;k  i>(»m:  and  KM'.sri/rs  obtalved. 
The  rollowiuii"  a]»propriations  havt*  Iuh'U  nuule  for  this  work- 

Act  (»i-- 

ScjiU'MiImt  1J»,  1>!M) $l«'.r«' 

Jiilv  i:{.  isuij l.i»» 


T'lMi ll.ifc. 

Th<'sc  ainoiinls  were  c.\]M'nded  in  lemoving  snags  and  overhanging 
tiecs  during  liscal  yi-ars  isiH,  1S02,  and  1  SI K3,  resulting  in  tlie  improvt- 
meijl  of  naNJLiJition  on  1  he  .stream  as  contemi)late(l  from  the  mouth  ui 
lor  a  distance  of  about  00  miles.  Above  this  i)oint  there  are  a  fe« 
>ho:\ls  and  lloaling  ishinds  whicli  it  is  desirable  sliould  be  renioviii 
l?:iiho;Hls  aii'  juacticably  inaccessibh*  to  a  large  portion  of  resident? 
iilmig  Ihi^  part  of  the  I'ivcr. 

riie  fruit  :nid  vegi'iabh'  growers  of  this  vicinity  are  largely  dei>eml 
cut  uptui  the  river  to  transport  their  |)roducts  an<l  sui)plies.  A  <^hi 
tiniinncc  ot*  {h(^  work  to  Lake  (Irillln  is  a  nuitter  of  great  iniportaiin 
to  them. 


Ml.'  <  >i  kl;iv.  :i!i.i  h'ivrr  i-in  t  In- cDlliM'tiou  distrh-t  of  St.  .lolms.     Tlieii«»arest  li;:b: 
h-ii  -•'  i«^  till'  M.  AiiL,MistiiM-  Lii^lit.     TIh'  iiran-st  lort  is  Kort  Marion,  Vh\. 


•o 


Mniinf  statt'iHciff. 

.Inly  1.  \S'X\.  liiilam-c  uiu'\nin(hil $1.7« 

.Imn'  im,  isiM,  aim  milt  «'\jh!mIi'iI  «l'iiinLC  li-^cal  \  rar l.T'. 
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Amount  (estimated)  requireil  for  completion  of  existing  projoct $15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudmfi;  June  30;  1896    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL    STATISTICS. 

Commerce  of  Orklawaha  RivvTy  FloritUif  during  the  year  ending  December  31, 1895, 

[Fumislieil  by  Mr.  IL  J.  iV^^i^'^  Palatka,  Fla.] 


Articlen. 


Orofw 
tounago. 


Cotton 

Fertilizers. 

I-Ynit.H 

drain 

II  hi 


Estimated 
value. 


<'H. 


Hon<*y,Hirn]).  etc  .    

Lumber,  ron^h  nu«l  dressetl 

Menliundise 

( )rn«;:e«* 1 .  906 

Vr^t'tjiblts 

Wool 


Total ,    3, 555 

Kstiiiiatod  nuiubor  of  passengers  carried  by  Hart's  Lino,  5,120. 


3 

$1,500 

312 

9,3C0 

1 

40 

408.5 

122.450 

1.5 

300 

33 

1.320 

57 

1,140 

828 

82,K00 

1,906 

76,  240 

3 

ISO 

•» 

1,000 

296,300 


IMrUoVKMENT  OF  ST.  ArCil'STlNE  HAKHOK,  FLORIDA. 

St.  Aii^iistiiio  Harbor  lies  on  the  east  coast  of  Florida,  about  47 
mill  s  s«mtli  of  the  St.  .Tolins  lliver.  It  is  formed  by  the  Junction  of  two 
rivers,  «>r  rather  salt-water  lapK)ns,  the  Matanzas  and  Tolomato  rivers, 
which  run  parallel  to  the  coast  and  there  unite  to  break  through  the 
line  of  sancl  hills  into  the  sea.  The  total  lengtli  of  the  Tolomato  is 
about  liO  miles,  and  of  that  part  of  the  Matanzas  which  receives  and 
(lischarjies  across  the  St.  Anjj^ustine  Bar,  12  miles.  The  San  Sebastian 
iiiver,  another  laji^cKm,  almost  surrounds  St.  Aupistine  and  opens  into 
the  ^latanzas  Kiver  about  .5  miles  from  its  mouth.  These  lagoons  vary 
in  (lei)th  Iiom20too0  feet  for  several  miles  from  the  mouth  aud  in 
width  3<M)  to  .KM)  yards.  They  form  large  tidal  basins,  filled  aud  emptied 
thnmj^h  the  channels  across  the  bar.  The  rise  of  tide  at  St.  Angus- 
tiiu^  varies  from  \  to  0  feet,  and  the  currents  generated  liave  maintained 
two  (»r  more  channels  across  the  bar,  with  a  least  depth  of  from  6  to  9 
feet  at  low  w  ater.  The  positions  of  these  channels  are  continually  shift- 
in<;  between  the  south  end  of  the  mainland  east  of  the  Tolomato  liiver 
(>«<n  th  i>ea<*h  or  North  i^oint)  and  the  cape  on  Anastasia  Island,  2| 
miles  to  the  south.  The  harbor  forms  an  excellent  sheltered  anchor- 
age, but  the  shifting  nature  of  the  bar  and  the  shallow  water  on  its 
cr(  st  have  presented  so  many  diiliculties  to  mariners  that  the  commerce 
of  the  i)()rt  liiis  been  greatly  hampered. 

Provision  was  made  in  the  river  and  liarbor  act  of  188C  for  a  survey 
of  this  harbor  with  a  view  to  the  formation  of  a  deep  channel  on  itis 
outer  bar.  The  estimate  of  the  cost  of  the  improvement  submitted 
with  the  report  of  the  survey  was  $1,500,000.     The  river  and  harbor 
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Act  of  1888  appropriated  $35,000  for  the  improvemeut  of  this  harbor 
and  directed  that  a  Board  of  tliree  Engineer  Ofiftcers  examine  into  the 
expediency  of  farther  improving  the  harbor  upon  the  plans  aubmittei 
After  a  careful  consideration  of  the  subject  and  the  plans  presented, 
the  Board  apx>ointed  under  this  act  did  not  deem  it  exi>edient  at  1M 
time,  for  reasons  set  forth  in  its  report,  to  enter  apon  a  work  of  thii 
magnitude  in  tliis  locality.  It  therefore  recommended  that  the  amoant 
appropriated,  $35,000,  be  expended  in  the  construction  of  jetties  lor 
the  protection  of  the  outer  shores,  near  the  entrance  to  the  harbw, 
which  were  being  eroded  by  the  sea,  this  being  a  part  of  the  plan 
proposed  for  obtaining  deep  water  over  the  bar.  This  recommendation 
was  approved  and  the  work  entered  upon. 
The  following  amounts  have  been  appropriated  for  this  work : 

Act  of— 

August  11,  1888 $35^000 

SeptemberlO,  1890 30,001 

July  13, 1892 10,000 

Total 05^000 

OPERATIONS  PBIOB   TO   JUNE  30,  1893. 

With  the  appropriation  of  $35,000,  made  in  the  act  of  1888,  thioe 
groins  were  built;  ]^o.  1,  on  Anastasia Island^  near  the  northern  boon- 
dary  of  the  United  States  light-house  reservation;  ]S^o.2,onlforth  Beach, 
at  the  point;  Ko.  3,  on  North  Beach,  about  2,000  feet  from  the  point 

These  groins  all  consist,  essentially,  of  a  foundation  of  brush  fascines, 
covered  with  riprap  and  capped  with  concrete  blocks  which  are  2  feet 
wide  on  top  and  have  side  slox)es  of  1  on  2.  (For  detailed  description 
of  dimensions  and  methods  see  Appendix  P  3,  Beport  of  the  Chief  of 
Engineers,  1890.) 

With  the  approxmation  of  $20,000  made  in  the  act  of  September 
19,  1890,  groin  No.  2  was  extended  seaward,  and  two  new  groins  were 
built:  Ko.  4,  on  Anastasi a  Island,  about  2,200  feet  northwest  of  groin 
]S'o.  1;  and  No.  5,  on  i^orth  Beach,  between  groin  No.  2  and  groin  §a 3, 
(For  detailed  description  of  demensions  and  methods  see  Appendix 
()  4,  Ivcport  of  the  Chief  of  Engineers,  1891.) 

Tlio  (u)nstruction  of  a  sheet-pile  wing  dam  was  began  in  January  and 
continued  at  intervals  until  May,  1892. 

The  act  of  July  13,  1892,  apx)ropriated  $10,000  for  the  completion  of 
the  existing  ])roje<*.t.  So  many  changes  had  taken  place  tluit  it  WM 
decided  to  make  a  resurvey  upon  which  to  base  the  project  for  the 
exx)enditure  of  this  approx)riation.  From  the  information  thus  obtained 
it  was  pro})osed  to  expend  tlie  amount  available  in  constractinff  two 
new  groins,  located,  one  (No.  0)  between  No.  1  and  No.  4,  and  one 
(No.  7)  J, 700  feet  east  of  No.  1.  These  two  groins  being  deemed  insnf- 
lieicnt  to  complete  the  contemplated  improvement,  a  revised  estimateof 
cost  was  submitted  on  l^ebruary  27, 1893.  Changes  in  the  sand  shot! 
op])osite  Anastasia  Island  have  caused  the  channel  to  impinge  Btronglj 
on  tlie  island,  producing  considerable  erosion.  To  secure  the  shon^ 
two  more  groins,  making  nine  in  all,  will  be  required,  together  wiA 
suitable  wing  walls  on  all  the  groins  and  beach  revetments  ataftv 
places  on  the  island.  This  additional  work  is  estimated  to  cost  $30,000^ 
making  the  total  cost  (estimated)  of  the  imi)rovement  $05,000. 


-v.-^  :| 
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OPEUATIOXS  DURING  FISCAL   YEAR   ENDING  JUNE  30,   1894. 

Groins  Nos.  0  and  7,  respectively  290  feet  and  220  feet  long,  with 
suitable  wing  walls,  were  completed  in  October,  1893. 

During  the  past  fiscal  year  the  locality  has  been  visited  by  almost 
tinprecedentcdly  severe  storms,  but  the  erosion  of  the  shore  due  to 
tliein  has  been  rfiindly  repaired  by  the  action  of  the  groins,  and  there 
is  now  good  reason  to  believe  that  with  the  completion  of  the  present 
project  the  shore  lines  may  be  considered  as  practically  fixed  in  posi- 
tion. 

St.  Anpfiistine  is  in  the  collection  district  of  St.  Augustine,  which  is  the  nearest 
port  of  entry.  The  nearest  fort  is  Fort  Marion.  The  St.  Augustine  Light  is  the 
nearest  light-house. 

Money  statement. 

July  1,  1803,  balance  unexpended $8, 124. 97 

June  30,  1894,  amount  expended  during  fiscal  year 8, 042. 51 

July  1,  1894,  balance  unexpended 82. 46 

Amount  (estinmted)  required  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  iirotitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Submitted  in  compliance  Avith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMEHCIAL   STATISTICS. 


Commerce  of  harbor  at  Si.  AurjustinCj  Fla.j  daring   the  year  ending  December  31,  189S, 

[Furninhea  by  Mr.  H.  A.  Barling,  jr.] 


Ariich'. 


Foitili7.«*r8 , 

Fruits.  oranm'H  and  ^rapt'H. 

(train 

Hay 

HonfV.  Hiriip,  otc 

}^I»T<han«lit««' 

V<j;«'tal»U'H , 

Fiali  an«l  ovstcrs 


Total 


GroM 

Efttimated 

ioniia/[;e. 

value. 

100 

$3,000 

400 

10.000 

800 

22.000 

1.500 

27.500 

50 

2.500 

17,000 

850,000 

200 

8,000 

500 

8,500 

20,550 

731,500 

Estimated  percenta;:je  of  total  trade  of  neighborhood  carried  by  water,  5  per  cent. 
l^robable  increase  of  trade  were  the  improvement  completed,  35  per  cent. 


O  6. 

IMPHOVEMENT  OF  INDIAN   RIVER,   FLORIDA,   BETWEEN    GOAT    CREEK 

AND  JUPITER  INLET. 


Tlie  total  length  of  this  reach  of  the  Indian  River  is  81  miles.  Navi- 
gation was  formerly  interrupted  by  numerous  shoals  and  bars  having 
at  low  wat(»r  a  depth  of  from  2J  to  4  feet. 

It  was  included  in  the  franchise  granted  by  the  State  of  Florida  to 
the  Florida  Coast  Line  Canal  and  Transportation  Company,  by  which 
that  company  was  authorized,  in  consideration  of  certain  improvements 
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to  be  iiijulc  by  it,  to  own  vessels  and  navigate  this  waterway  :nul  T- 
levy  t<)lls  uj)on  its  cuts  and  improved  channels. 

A  smvey  and  examination  with  estimate  of  the  eost  of  the  iinprow 
n:('iit  of  ••  Indian  IJiver  between  Titusvillc  and  Jupiter  Inlet"*  was  pru 
A  :(h'd  tor  in  the  river  and  harbor  act  of  1800. 

The  report  made  in  comi)lianee  with  this  i>rovision  may  be  found  ii 
tl.e<Miiet*  of  Kn<,nneers'  Keport  for  ISIU,  p.  lf)7.*>  ct  srq.  Tin*  projoii 
therein  mentioned  piovidesfor  makinjif  a  continuums  channel  ~>  teetdtri 
at  low  water,  and  at  least  7.")  feet  wide  in  the  straight  readies,  witli  ;S' 
mueh  *0'^'ater  width  in  the  turns  as  may  be  re^juired,  by  wlilening  tin 
ents  ol*  tlie  canal  company  and  making  new  cuts  where  needed,  and1«;» 
removing  some  of  th(»  mangroves  in  the  narrows.  It  was  estimaU' 
that  the  work  i)roposed  would  cost,  apinoximately,  .'?44,000. 

Prior  to  this  time  tlie  Florida  Coast  Line  Canal  and  Transportatiin 
Company,  under  its  charter  from  the  State,  dredged  a  nnniber  (2-»  »• 
ci'.ts  iuM'oss  shoais  within  this  reach,  making  a  continuous  navigabK 
ehaniK^l  ")()  feet  wide  and  ."»  feet  deep.  The  aggregate  length  of  tlu->' 
cuts  is  ;{ll,r;00  feet. 

r>y  act  approved  July  J. '5,  180L\  $15,000  were  approjuMated  tV>r — 

Iiiilin)\  iiii^  Iinlian    KMvcr,  Florida, T>etwi'<'n   (Jcmt   Cri'fk  Jiinl  Jupiter   Iidrt:  T. 
vn  -.il.    riiut  no  j)Mit  of  tin?  iinnu'y  apiirojiriatt'd  shall  be  C'Xi»eiul«.'<l    until  tlio  Kl'-r:-!: 
<^.•.•^t  Line  ( 'aiiMl  ;iih1 'rr:iiisjn>rtatioii  C'oiiii)any  .snrnMuh'rs   and  rt^IiiKpiishcs  to  tI:' 
l'i:it«(l  Stati'^  all  tlu'  rii^lits  and  privileges  whit-h  it  now  liohls  nnU«*r  State  rhart'-. 
hImmuj  th»!  rutin*  route. 

Therii  has  been  considerable  d(^lay  in  obtaining  the  requisite  relii; 
(|nishments  iVom  the  company  rerjuired  by  the  provisions  ot  this  ad 
1'lie  matter  is  now  settled,  and  thcrelincpiishments  have  been  niadoi: 
due  lorm  t>  the  satisfaction  of  the  United  States  Attorney  Cieneral. 

<>I»K1:A'I  IONS   DIUINC^   THE  FISCAL    VKAK    KNDIXa   JUNE   30.   ISOJ. 

On  the  lirst  of  June  some  necessary  repairs  were  coinineneed  ujn': 
ti'.c  I'liitcd  states  snag  and  dredge  boat  JStncanir.  lying'  in  ordinary  :ii 
1':imini.  Vh\..  i)r(paratoryto  taking  her  around  to  Indian  Eiver  for  tin 
iJurjioM'  of  dredging,  in  accordance  with  the  apiu'oved  project.  T\\v<* 
rcpjiirs  wi'fc  i>ractically  com])leted  at  the  end  of  the  niontli.  The  IxMt 
V.  ill  enter  tlic  river  and  (Munmenijc  operations  early  in  July. 

It  i>csiimat(Ml  tliat  ><lo,ooo  can  be  profitably  expended  during  ili^- 
li>{al  y«';ir  ending  »Inne  .'»0,  Isim;,  in  carrying  out  this  project. 

hnli..ii  I'ivri-  i-,  in  iln-  colleftion  dlstriit  of  St.  Au^^ustino,  Fla.,  "wlui-li  \h  thoin''ir- 
•  ■>t  iM.;i   ot'rntr\.     N<arest    ]i;;litboiis(-s   art;   Jupiter   i^ijL^lit  iiiid   C'auaveral  Li^it 

'-.  ;;iri-t  l"n]  I  i.N  I'ori  Marion.  Fhi. 

Mtfueij  stfitrnwnt, 

.liii;    1 .  IM';;.  1»  il;in'('  nn(X))en(l«Ml jai.*i.  im<i. '•■ 

.1  inn-  ;■".  !>:•!,  anmnnt  e\]irnilr(l  durinu:  liscal  year 1.  li;:».  IJ 

.Inly  1.  \^\'\.  ImlMnrc  nnexi»en«le<l 13.  s:ii.> 

.liil>    1 .  is'.'l.  o:it-ta!idin<i-  lial»iliti<"S 1. OTT.*'- 

.hil.    1,  IM!.  l.alai;.  <■  avaiiaMi' 12.7a-.:''' 


\nioMnt  ■  e-^t  iinali'il  1  r«(jninMl   fur  <  oni])let  ion  of  existing;  project ;i$K(K>'.i» 

AiiKinni  iliai  .  an  ix-  juoiit al.ly  r\ |MMMled  in  liseal yearendiiijifJuno^O,  1SJH>     15.  VOOJ^ 
Snl»niit  tt'il  in  <oni|»liaMte  with   rninirenients  of  section.**  2  «i'  river  and 
hailioi  a<  1-^  of  iNii;  and  iMiTand  id"  sundry  eivil  a<:t  of  Mari'h  3,  185^3. 
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COMMERCIAL  STATISTICS. 


Commerce  of  Indian  River j  FJorida,  during  the  year  ending  December  Slj  1893, 

[FuruiHhcd  l»y   th«  JnckHonville,   St.  AnjjniBtine  and  Indian  Kiver  and  Jacksonville,  Tampa  and 

Key  West  railways.] 


Nam«*8  of  article. 


Coal 

Cattle 

Fertilixers 

FriiitH.  aHsortwi 

(irain  and  ]iay 

1  >reHHr<l  im'at 

LuiiiImt,  rou^h 

LuiiiIht,  dn'SHt'd 

MonliandiHe 

i  )ran;:t'8 

PiiuappltH 

Pho.Hptiate;  n>ck  and  pebble 

Ve^rt'tables 

Y\^\\  and  oysttTs 

Kailroad  supplies 

Lime,  brick,  and  «'em«'nt 


Total 


Gross 

Estimated 

tonnage. 

valae. 

1,448 

$8,688 

410 

16,400 

4, 8:12 

120.800 

48 

3,380 

5,074 

101, 480 

255 

51,000 

23,782 

237.820 

5,  628 

84.  420 

34,283 

3, 428.  3<K) 

10. 457 

522,850 

2,365 

118.250 

1.796 

17,980 

876 

34.040 

523 

110,000 

33.768 

675.300 

5,  4:M) 

81, 45'J 

130, 977 

5,  612>  218 

Kstimatt'd  number  of  ]>as8enger8  carried  by  water,  75,000;  estimated  percentage 
of  total  tr:uhMifncigbborh<)od  carried  by  water,  50  per  cent;  probable  increase  of 
trade  were  the  improvement  completed,  25  per  eeiit. 


EXAMINATION  OF  NECJRO  (IT  AND  VICINITY,  INDIAN  BIVER,  FLORIDA. 

(Printed  in  S«>nato  Ex.  l>o«\  No.  3,  Fifty-third  Conjjfrcss,  second  scHsion.] 

War  Department, 
^\  ashingion^  J),  C,  December  5,  1893, 

8iK  :  liospoiulinp  to  Senate  resolution  of  October  17,  1803  (calendar 
day  October  -(>),  directiiiif  the  Secretary  of  War  to  communicate  to  the 
•Senate  the  cost  of  dredging  a  channel  from  the  channel  of  the  Indian 
Kiver,  of  Florida,  through  the  Negro  Cut,  to  the  bar  at  the  Indian 
Kiver  Inlet,  of  the  depth  of  G  feet,  1  have  the  honor  to  transmit  here- 
with a  letter  of  the  Chief  of  Enginners,  of  the  4th  instant,  forwarding 
the  report  of  Lieut.  A.  M.  D'Armit,  Corps  of  Engineers,  of  the  exami- 
nation of  Negro  Cut  and  vicinity,  at  Indian  River  Inlet.  The  Chief  of 
Engineers  estimates  that  it  will  cost  $32,775  to  make  a  channel  100 
feet  wide  ai»d  ti  feet  deep. 
Aery  respectfully, 

Daniel  S.  Lamont, 

Secretary  of  War. 
The  President  of  the  United  States  Senate. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
^yashin(jfto7ly  D.  0.,  December  4, 1893. 
SiK  :  I  nave  the  honor  to  submit  the  accompanying  reiwrt,  dated  the 
1st  instant,  from  Lieut.  A.  M.  D'Armit,  Corps  of  Engineers,  on  an 
examination  of  Negro  Cut  and  its  vicinity,  at  Indian  River  Inlet, Florida. 
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This  report  is  made  in  resjionse  to  a  resolation  of  the  United  States 
Senate,  dated  October  17, 1893,  as  follows: 

UeHolredf  That  the  Secretary  of  War  be  directed  to  commnnicate  to  the  Senate  ihn 
inforiiiation  in  his  ]>oRs<'8.sinii.  or  which  he  may  K^iiire,  the  cost  of  dred||^ii|c  a  cban- 
nel  from  tht^  chnniiel  of  the  ludian  River,  of  Florida,  through  the  Ne|*TO  Cnt,  to  the 
bar  at  the  Indian  Kiver  Inlet,  of  the  depth  of  6  feet. 

It  is  estimated  that  it  will  cost  $32,775  to  make  a  channel  100  feet 
wide  and  (>  feet  dee]». 

Very  respectl'uUy,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineen. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


REPOKT   OF  LIEUT.  A.  M.  D'AKMIT,    CORPS  OF  IsSNaiNEEBS. 

United  States  Engineer  Office, 

St.  Augustine^  Fla.j  December  i,  1893. 

General  :  I  have  the  honor  to  submit  the  following  report,  in  com- 
I)liance  with  Department  letter  of  November  2, 1893,  calling  for  ^u 
examination  upon  which  to  base  an  estimate  of  the  cost  of  dredginga 
channel  0  feet  in  <le])th  from  the  channel  of  Indian  River,  thiongk 
Xeg:r()  Cut,  to  the  bar  at  the  Indian  River  Inlet." 

An  examination  was  made  by  Mr.  J.  W.  Sackett,  assistant  engineer, 
to  wliose  rci)()it,  iiKrlosed  herewith,  I  resiKjctfully  invite  attention.  Mr. 
Sack(»tt\s  estimates  are  as  follows,  and  meet  my  entire  approval: 

For  channel  HH)  feet  wide  and  6  f(;ot  deep; 

(}(),(MM)  cnljic  yards  ilred^in/;,  at  35  cents  per  cubic  yard $21|M 

3,(MH>  linear  iVet  training  wall,  at  $2.50  iJ^r  foot..  * '      tJjjI 

Engineering  and  contiiigeneies,  15  per  cent ----.-... 41B 

Total sire 

For  cliannel  KM)  feet  wide  and  5  feet  deep: 

•12, (MM)  enl)ic  yards  dredging,  at  35  cents  per  cnbic  yard -..-,...  14,101 

2,(KM)  linear  fiiM't  training  wall,  at  $2.50  per  foot ll[[  5^00 

I^nginei?ring  and  contingtrncies,  15  i)er  cent ------.-...  S^IB 

Total ff  gj 

A  visit  to  the  Indian  Kiver  develops  the  following  facts  in  relatiimii 
the,  projeet:  As  stated  in  Mr.  Saekett's  report,  the  Indian  Biver  InU 
is  the  most  im])oi-tant  inlet  to  the  Indian  Bivei*  when  permanenqrii 
taken  into  consideration.  Just  at  present  Santa  Lncia  Inlety  20  mikl 
i'artluM'  south,  ])resents  more  favorable  conditions,  bnt  it  is  qneatioB- 
able  whether  they  will  ])e  maintained.  If  they  are,  any  improvemflit 
of  ]Ne«^i-o  Cut  will  be  unnecessary.  The  depth  of  water  at  Switl 
Lueia  is  so  nmeh  ^renter  tlian  is  obtainable  at  Negro  Gnt,  that  itwoill 
serm  to  merit  an  examination  before  ))roceeding  to  the  improvemfintif 
Ne<^i'o('nt.  This  latter  improvement  should  only  be  undertaken  ii . 
connection  with  a  comprehensive  scheme  for  the  improvemeikit  of  lodba 
Iviver  as  a  whole,  as  contem])]ated  in  the  act  appropriatinff  $15,000ftr 
such  ])nrpose.  AVheu  the  work  under  this  appropriation  ia  being  doM 
tlie  im])rovenient  of  Kegro  Cut  can  be  more  easily  and  <  Aply  aoeo** 
plished,  and  t  he  relntive  merits  of  entrances  at  Santa  Luu  k  and  Indta 
Uiver  inlets  definitely  determined. 
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In  conclusion,  I  would  respectfully  invite  especial  attention  to  Mr. 
Sackctt's  recommendation  of  a  5-foot  channel,  which,  in  my  opinion,  ia 
as  <^rcat  a  depth  as  is  needed. 

Very  respectfully,  your  obedient  servant, 

A.  M.  D'Armit, 
Second  Lieut, j  Corps  of  Engineers, 
lU'iii,  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  S,  A. 


report  of  mr.  j.  w.  8ackett,  assistant  enginerr. 

United  States  Encjineer  Office, 

St.  AuguHtinej  Fla,,  December  i,  189S, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  an  examination  of  Negro 
Cut  and  its  vicinity  at  Indian  Kiver  Inlet,  Florida,  made  in  pursuauoe  of  your 
instructions: 

Indian  Kivcr  Inlet  is  the  most  important  entrance  into  the  river  of  that  name,  a 
description  of  which  appears  in  Appendix  ()  16,  Report  of  the  Chief  of  Engineers, 
l^i)l,  to  which  I  would  respectfully  invite  attention. 

The  inlet  ]>roi>er  is  a  breach  in  the  narrow  strip  of  sandy  and  mostly  barren  land 
se)>aratiu^  the  Indian  Kiver  from  the  Atlantic  Ocean.  Its  location  is  subject  to 
variatituis  through  a  range  of  three-([uarters  of  a  mile  north  and  south,  but  it  is 
believed  to  be  more  pernuinent  in  its  present  location  than  elsewhere. 

The  waterway  immediately  inside  the  entrance  is  obstructed  by  numerous  islands 
and  san<l  shoals.  There  are  three  well-detined  channels  leading  into  the  river  from 
the  inh't.  The  largest  one  is  Negro  (,'ut,  and  it  leads  directly  into  the  river  from  the 
present  location  of  the  inlet.  Hlue  Hole  Cut  leads  into  the  river  to  the  north  of  the 
inlet  through  a  narrow  and  tortuous  but  fairly  deep  channel,  and  Fort  Pierce  Cut 
reaches  the  river  to  the  south.  Each  of  these  cuts  is  subdivided  into  two  or  more 
channels  before  reaching  the  river. 

As  instructed,  I  examined  the  channel  across  the  bar  outside  the  inlet  and  the  main 
channel  of  the  river  proper  with  a  view  of  ascertaining  the  present  depth  of  water 
available  for  navigation.  On  the  bar  I  found  a  ])racticable  channel  with  a  least 
dej»th  of  (»  feet  at  mean  low  water.  A  depth  of  6  feet  also  exists  in  the  main  chan- 
nel of  the  river  op))osite  the  inlet,  but  this  depth  does  not  extend  throughout  the 
«ntire  length  of  the  river,  there  being  shoal  places  at  Indian  Kiver  Narrows  and 
(•rants  larm  to  the  northward,  and  Ju]>iter  Narrows  and  Jupiter  Sound  toward 
the  south,  with  other  shoal  places  here  and  there  along  the  river  with  only  5  feet 
over  tlu'Ui.  The  project  for  the  improvement  of  Indian  Kiver  between  Goat  Creek 
and  .lupiter  Inlet  contemplates  the  extension  of  the  cuts  made  through  the  shoal 
]daces  by  the  Florida  Coast  Line  Canal  and  Transportation  Company  with  a  view 
of  obtaining  a  channel  75  feet  wide  and  5  feet  deep  at  low  water. 

The  present  channel  through  Negro  Cut  has  a  depth  in  excess  of  6  feet  as  far  as  it 
18  confine<l  between  the  Mangrove  Islands,  with  the  exception  of  one  place  where  it 
expands  to  a  width  of  over  1,(K)0  feet.  Even  through  this  place  a  narrow  and  crooked 
channel  exists  having  not  less  than  5  feet.  After  leaving  the  Mangrove  Islands  the 
channel  enters  the  broad  expanse  of  the  river  where  it  begins  to  shoal  until  on  the 
bar  in  the  river  a  depth  of  only  2\  feet  exists. 

The  defective  ])ortions  of  the  channel  through  Negro  Cut  were  carefully  sounded, 
and  enough  borings  were  taken  to  determine  the  character  of  the  material.  The 
]dane  of  reference  was  the  mean  of  low- water  readings  on  a  gauge  located  in  the  cut 
on  the  south  side  about  700  feet  from  the  river  entrance.  The  observations  covered 
a  ]>eriod  of  six  days  and  it  is  believed  that  the  conditions  were  normal.  The  mean 
range  on  this  gauge  was  0.75  foot.  At  the  inlet  the  mean  range  is  probably  about  2 
feet,  while  in  the  river,  when  the  level  of  the  water  is  not  affected  by  the  winds,  the 
mean  range  is  jirobably  less  than  0.3  foot. 

From  this  data  the  following  estimates  have  been  prepared: 

For  channel  100  feet  wide  and  6  feet  deep: 

GO.OOO  cubic  yards  dredging,  at  35  cents  per  cubic  yard $21,000 

3,(KH)  linear  feet  training  wall,  at  .f2.50  per  foot 7,500 

Engineering  and  contingencies,  15  per  cent 4, 275 

Total 32,775 
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For  channel  100  foet  wido  anil  13  Teet  deep : 

43,000  cnbio  vanls  ilrad^ng,  at  35  csuta  per  cultlo  ^ira  .'... ..  tl4,IDI 

2,000  Iiiioar  feet  tniining  wall,  at  ^.50  per  foot 5,M 

KugiueoTiug  and  coDtingencieB,  15  per  cent . . . . 3,iE5 

Total 22,Bi 

Tbene  quDntities  ore  computed  for  1  foot  extra  depth  t«  nUaw  for  back  fillinc. 
insure  poruiuneney  iii  tlie  ilrediced  channel  throngh  the  sImmI  in  the  rirer,  it  _ 
believeil  that  a  tniinhif;  wall  n'lll  be  required.    Thiit  can  be  coaBtmetad  of  polmcit* 
pile!!  iujiixtapusitiou,  protocttxloii  eucn  lide  with  Atacines  of  mBngroro  brush, am 
ivhieli  tlio  dnxlged  material  aUonId  bo  discharged. 

It  U  beliL'reil  that  n  i-hnunel  5  feet  deep  will  answer  the  re<)ulrcineiits  of  comntem. 
and  it  i^  ri'Spect fully  recommended. 

Vtrv  reapectfully,  your  obedient  serrBiit, 

J.  W.  SACXftTT, 

AmiatMit  fwoiMcr. 
Lieut.  A,  JI.  D'AniiiT, 

Corpt  of  EHgiHitri,  V.  S.  J. 


KEY     W£BT     HARBOB, 

Tlie  Fluritla  Keys  consist  of  a  chain  of  rock  and  sand  iftlands  extend- 
ing southwesterly  from  Cape  Florida  fur  iiearly  200  miles.  Theytn 
connected  by  extensi\'o  saud  flats  underlaid  by  rock.  »  soft  oolitie 
liuiestone,  fVoin  wliicli  tlio  sand  is  almost  entirely  formed. 

I'liis  cliaiii  is  a  bairicr  fur  all  sbipping  from  tbe  Atlantic  to  tbe gnlt 
(eii»terii  and  middle)  ports,  and  tlio  straits  between  it  and  the  Wett 
India  Islands:  form  a  passage  Jnstlydreadetl  by  mariners.  Thisbttrriv 
is  Classed  by  four  navigable  irlianncls — one  between  the  I>ry  Tortagffi 
at  the  western  extremity  of  the  chain,  and  Bebecea  Shoals;  one  eutof 
Kebeeca  Shoals;  tli<t  third  (the  Boca  Grande  Channel)  28  miles  faitb* 
east,  and  the  fonith  (tlie  northwest  channel  from  Key  West  Harbof) 
imnie<liately  west  of  Ivcy  West,  &>  miles  east  from  tbe  Dry  Torta^ 
It  is  this  eastern  jiiisit ion,  combined  with  tbe  good  harbor  of  Key  Wot 
at  ilsi'xtieinity,  ^vliicli  gives  tlii.s  channel  its  iniportanrc.  It  is  urf 
by  vessels  en  route  iH-tween  the  Atlantic  and  gnlf  ports  \rhiuh  doMt 
dnnv  more  than  10. .'i  feet  of  watfir,  the  depth  now  available  on  tbeta 
wliieh  obstruets  its  northern  end.  In  i-ough  weather  the  aToiUUi 
dejith  is  still  more  rednee<l,  and  vessels  of  more  than  S  feet  draft  in 
compelled  to  pass  through  one  of  the  channels  to  the  vestwai^. 

l'KO.TKCT  (IF  IMPROVEMEKT. 

To  begin  improvement  with  a  long  jetty  on  the  northeastern  aiti 
|)ri>bal>ly  supplemented  as  tlie  work  progresses  by  a  jetty  on  the  wtit 
ern  side.  (iSee  Appendix  P  4,  Annual  Report  of  the  Chief  <rfSB(t 
iieers  for  IStlO.)     The  estimated  cost  of  the  first  jetty  is  $l!OO,O0a. 

WORK  1)0>E   AXD  RESULTS  OBTAINED. 

TIlu  fiillowinj;  appropriations  have  been  made  for  thiSTwk:' 


J 
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Under  the  first  appropriation  27,982.2  cubic  yards  of  stone  vere 
deposited  in  place,  making  a  jetty  6,888  feet  long  with  a  width  at  the 
base  of  25  feet  and  a  crest  width  of  10  feet.  The  depth  over  the  jetty 
varied  from  2  feet  to  10  feet  at  low  water.  As  a  result  of  this  work  a 
channel  having  12.5  feet  of  water  at  low  water  was  formed  and  seemed 
to  be  permanent  although  rather  tortuous. 

OPERATIONS   DURING   FISCAL   YEAR   ENDING   JITNE  30,  1894. 

Under  the  second  appropriation  of  $75,000  a  contract  was  entered  into 
with  Mr.  K.  G.  Ross,  of  Jacksonville,  Fla.,  for  furnishing  stone  in  place 
for  $2.5S  per  cubic  yard,  and  $2.40  per  cubic  yard  for  quarry  chips. 
Work  was  begun  in  June,  1803,  and  up  to  the  end  of  the  past  fiscal 
year  2,000  cubic  yards  of  stone  lias  been  placed  in  the  jetty.  This  con- 
tract was  (completed  November  30, 1803.  A  total  of  22,434.7  cubiC/  yards 
of  stone  and  1,307.8  cubic  yards  of  quarry  chips  were  placed  under  this 
contract,  making  the  Jetty  11,3G4  feet  long. 

The  stone  used  in  tliis  work  has  all  been  the  soft  limestone  quarried 
from  the  keys  of  the  locality  and  is  so  light  that  it  will  not  stand 
above  from  4  to  5  feet  below  low  water.  The  jetty  having  been  extended 
to  its  full  length  a  portion  of  the  rock  was  used  in  widening  the  base  to 
50  feet  over  a  part  of  its  length  instead  of  buihling  any  higher.  Heavier 
rock  tlian  can  be  obtained  in  this  vicinity  or  concrete  blocks  will  be 
needed  to  carry  the  jetty  to  its  full  height.  The  use  of  the  small  quarry 
chips  has  proven  very  satisfactory.  The  small  pieces  sink  into  the 
spaces  left  by  the  larger  stones,  making  a  very  compact  jetty.  This 
action  is  very  clearly  seen  in  the  clear  water  of  the  gulf.  Very  little 
shell  growth  has  been  observed.  No  sinking  of  the  jetty  has  occurred 
even  where  stone  has  been  dei>osited  on  a  layer  of  sand  overlying  the 
natural  rock  bottom. 

As  a  result  of  the  jetty,  during  the  early  part  of  the  present  calendar 
year  a  new  channel  has  been  formed,  which  was  tried  by  the  steamers 
of  the  Plant  Steamship  Company  and  found  to  have  better  water  and 
to  be  straighter  tlian  the  former  sailing  channel.  Accordingly,  at  the 
request  of  this  otlice,  the  new  channel  was  buoyed  by  the  Light  House . 
Department,  and  is  in  constant  use  by  all  vessels.  Its  least  depth  is 
12  feet  at  mean  low  water,  and  there  is  but  one  turn  in  the  channel. 
This  channel  being  ]>recisely  where  desired,  its  permanency  is  greatly 
to  be  desired,  and  this  result,  together  with  a  further  deepening,  will 
l>erha|>s  be  best  secured  by  raising  the  present  jetty  to  its  full  lieight 
with  lieavy  rock  as  soon  as  funds  shall  become  available.  If,  however, 
the  channel  should  continue  to  move  to  the  westward,  as  it  undoubtedly 
sln»ws  a  tendency  to  do,  the  immediate  construction  of  the  west  jetty 
mav  l)e  denmnded. 

Tnder  date  of  September  24,  1802,  authority  was  given  for  the 
removal  of  the  Pinnacle  Kocks,  forming  an  obstruction  in  the  main 
ship  channel,  at  a  cost  of  $1,000.  An  agreement  was  entered  into  with 
Mr.  lUadish  VV.  Johnson,  under  date  of  October  20,  1892,  to  remove 
the  obstruction  for  $800. 

Mr.  Johnson  having  failed  to  do  the  work,  the  agreement  was 
annulle^l  in  July,  1803,  and  in  August  the  rock  was  removed  by  hired 
labor  ])y  blasting  with  dynamite.  All  rock  was  removed  to  below  30 
feet  at  mean  low  water. 

Much  credit  is  <lue  to  Mr.  A.  C.  Harper,  superintendent  in  local  charge 
of  all  work  at  Key  West,  for  his  efficient  management  of  the  many 
details  and  complications  arising  at  this  isolated  station. 
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The  harbor  at  Kef  West  is  in  the  collection  diatriet  of  K«y  WMt,  Ha.,  wUdii 
tlie  nearest  port  of  entry.  Nearest  ligtit>boiiM  la  the  Nortnweat  Fmh«  UikL 
Neuest  fort  ib  Fort  Taylor,  Fla. 

Money  statement. 

July  1,  1893,  balance  nneipeniled ...  #87,8UlN 

JuueSO,  1S94,  amoant  expended  dnring  fiscal  year 67,M18 

Jnly  1,  ISS-l,  balance  unexpended 3ILIII 

{Amonnt  (estimated)  repaired  for  completion  of  existing  project 38S^(IKLN 
AmoiintthatranbepTolitablyexpendedinflecal  jeBreuaingJnne30,1896  38B,(n(LN 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarburactuof  1866andl86Tandof8imdry  clTilaotofMuchS,  1883. 


COMHKRCIAL  STATISTICS. 

Commerce  of  harbor  at  Sey  ITstl,  Fla.,  during  the  ytar  o»iinff  Dtotmttr  SI,  ItSi. 


IFumlsLed  bj-  J.  B.  SrownB.  ooUMtorof  outmw.] 
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pievuilt'd  tlirou);Iioiit  tho  country  durins  a  part  of  the  year  1883,  vrhieh  ei 
tailing  (iJV  of  25  i>er  I'eut  in  its  commeicial  etatistics. 

ArrivaU  and  di-poriuret  of  rcMcIf  for  the  ytar  ending  thetmitr  31,  im. 
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Rstitii:ilod  iiiiiuber  »f  ]>a!)!)onf^rH  carried  by  water,  30,000. 
uf  tiiliil  Irudi'  of  nritibborliuoil  curried  by  water,  100  per  cant. 
Atcra^u  draft  of  btoauiurs,  11^  feet;  average  draft  of  sailing  voMeli,  6  fl 
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0  8. 

IMPROVEMEXT  OF  CALOOSAHATCHEE  RIVER,  FLORIDA. 

The  Caloosaluitclioe  Kiver  rises  in  the  saw-gi'ass  region  west  of  Lake 
Okeechobee  and  flows  west  into  San  Carlos  Bay.  Between  the  mouth 
ami  Fort  Tliompson,  22  miles  west  of  Lake  Okeechobee,  the  river  banks 
are  generally  high  and  the  country  bordering  the  river  is  covered  with 
a  dense  growth  of  large  trees,  principally  pines,  palmettos,  and  oaks. 
East  of  Fort  Thompson  the  low  saw-grass  region  begins.  The  entire 
river  valley  i»s  f^ir  as  Alva,  about  20  miles  by  river  below  Fort  Thomp 
son,  is  more  or  less  subject  to  overflow  by  the  water  coming  from  theOkee- 
chobee  r»asin.  For  21  miles  from  its  mouth  the  river  is  broad  and  has 
a  channel  depth  of  from  0  to  20  feet,  with  the  characteristics  of  an  estuary. 
This  portion  <»f  the  river  is  obstructed  by  oyster  bars.  Great  beds  of 
snags  obstruct  the  upper  river.  From  Alva  down  the  country  is  being 
settled  for  the  culture  of  sugar  cane,  pineapples,  cocoanuts,  oranges, 
limes,  and  lemons.     IMne  cattle  ranges  exist  along  the  ui)per  river. 

Fort  Myers,  a  de])ot  for  supjdies  during  the  Seminole  war,  is  a  thriv- 
ing town,  17  miles  from  the  mouth. 

Under  the  laws  of  the  State  of  Flcuida  the  Atlantic  and  Gulf  Coast 
Canal  and  Okeechobee  Land  Company  is  engaged  in  draining  the  Okee- 
chobee Basin,  having  authority  from  the  State  to  cut  canals  and  use 
tlie  natural  waterways  for  that  purpose.  A  canal  with  a  minimum 
cross  section  of  22  feet  by  5  ft^et  has  been  opened  from  Lake  Okeecho- 
bee to  the  headwaters  of  the  Caloosahatchee  liiver,  and  through  them 
as  far  as  the  western  end  of  Lake  Flirt.  A  rocky  ledge  at  Fort  Thomp- 
son has  bc»en  removed  and  four  cut-offs  have  been  made  across  the 
worst  bends  below  Fort  Thcmipson.  These  works  were  not  intended 
for  the  benefit  of  navigation,  but  th(»y  have  incidentally  opened  a  water 
rcmte  abcmt  ,'^00  miles  long  from  the  Gulf  of  Mexico  to  the.interior  of 
Fhuida,  via  San  Carlos  Bay,  the  Caloosahatchee  Biver,  and  LakeOkee- 
chobecs  the  Kissimmee  Biver,  and  lakes  Kissimmee,  Cypress,  and 
Tohopekaliga.  Steamers  now  pass  over  the  route  at  irregular  inter- 
vals. 

An  examination  of  the  river  with  a  view  to  its  improvement  was  made 
in  March  and  April,  1870.  A  report  thereon,  dated  August  27, 1879, 
with  a  ])lan  of  improvement,  is  printed  as  Api)endix  J 17,  lieportof  the 
Chief  of  Fngineers  for  1879. 

The  project,  ad()])ted  in  1882,  called  for  deepening  the  channel  by 
dredging  i'rom  Fort  Myers,  so  as  to  give  a  depth  of  7  feet  at  mean  low 
water  for  a  width  of  100  feet.  In  1886  and  1888  this  ])roject  was  modi- 
fled  so  as  to  include  the  improvement  of  the  upper  river  as  far  as  Fort 
Thompson  by  the  removal  of  siuigs  and  overhanging  trees  and  by  deep- 
ening the  channel  nc^r  Beautiful  Islands. 

The  following  appropriations  have  been  made  for  this  improvement: 

Act  <»r^ 

1>0<2 $5,000 

l^^Kt 5,000 

IHXt) 4,000 

18XS 10,000 

1800 3,600 

1«)2 1,000 

Total 28,600 

ENa  94 78 
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oi'i:uArio>'s  piiiob  to  juj(E  30,  1803. 

In  18S5  tlie  7-font  channel  througli  the  lower  river  iras  roportod CM 
pletetl.  In  188(j-'87  tlie  operations  were  confined  to  clcai-iiic  suaQsai 
ovciliangiug  trues  fiom  tbe  river  between  forts  Dciiiiiiil  midTlw 
and  in  nisikiiig  au  instiiimentalBiin'ey  of  the  entire  river.  This 
sIio\^'e(l  the  existence  of  a  practicable  channel  6  feet  deox)  mid  ut 
100  feet  n-ide  from  tlie  mouth  to  Fort  Myers.  It  ulso  Khnwed  tbii. 
excepting  near  the  Beautiful  Islands,  the  chaiuiel  liu?i  snfllcieut  depti 
and  width  to  permit  Ijoats  of  4  feet  draft  to  aiscuud  the  rivt-rn-t  lit;t 
as  Fort  Thompson.  The  upper  river  was,  however,  budly  ob.i|ruf^ 
by  snag»  and  overhanging  trees;  only  a  short  reuuh.  4^  miles  luUfj.W 
iug  lieen  cleared  by  the  work  during  May  and  June,  1S87. 

Before  iinprovemeot  the  lower  part  of  the  rivcT  wiu*  so  ob*tnior*l 
by  oyster  hiirs  tliat  tho  availablt;  channel  depth  wu»  only  ttbout  ^  Am. 
About  17  niilea  from  the  mouth  the  river  lussH  tUu  ebaiitct«)-i»Lic»oru 
eHtunry,  and  there  are  numerous  islands  and  a  bruatl  shual.  Attb- 
premeDt  time  the  river  has  been  improved  so  that  n  iiaviguble  cUasD^ 
depth  of  iibont  G  feet  exists  betwcou  the  mouth  and  Fort  Hycr^ui 
between  Foit  Hy«r«  and  Fort  Thompson  it  is  -l  feet. 

A  dike  or  training  wall  alongside  the  cut  thrimtib  Ttuuatiful  takai 
Shoals  has  been  built.  Itconsiatsof  a  row  of  piles  In  juxt»pniiiti«w 
driven  to  hard  bottom,  with  n  light  wating  strip  nn  i>a(!U  side,  A  Idjv 
of  brash  i  ft^eb  wide  is  placed  at  the  foot  of  the  piluis  and  httW  iwn 
by  stakes  and  a  layer  of  shell  and  etont^.  Upon  tlils  waA  ilepiwUl 
the  niateriid  dredged  IVoni  the  cut.  The  chancels  througli  Ibo  iijiV 
bars  have  beeu  .marked  with  stakes.  For  dotailn  of  tko  mn*)!  ¥t 
Annnal  Report  of  the  Chief  of  Engineers  for  ISUl,  pp.  lfi44  aodlMi 

OPEHATIONS    DL'HlSn-  FISCAL    YEAH    ENDINR    JIINK    30,    ISW. 

The  $1,000  appropriated  in  1892  was  expended  In  cloorinc  tlw  ojip* 
river  and  marking  the  channel  in  the  lower  river.  Thii  work  wne  i» 
by  tho  TJ.  8.  stoam  snag  and  dredge  boat  Sutcainv.  Work  wub  Iwc* 
October  10  and  ended  October  30,  ISiXS,  For  detaiU  alluntioii  Is  iovllrf 
to  the  report  of  Mr.  Otto  Die,  captain  of  the  Satcanfie,  in  local  cbatfi 
of  tho  work. 

Tlie  river  is  now  in  excellent  condition,  and,  with  tliu  auautil  mt<s«^ 
piiation  of  11,000  asked  for,  can  be  easily  kept  clear. 

Ca]<K>sahntcbee  Itivor  la  in  tl>e  colleotiuu  AUtrict  ot  Eoy  W««^  whlubia  tten*'' 
est  pott  of  entry;  nearest,  tiglit-lioiue  is  Sanibel  lalanilLignt,  and  niuirwit  (attltt'^ 
Tajlor,  Fid. 

Monet/  tlatemetit. 

Jitly  1, 1893,  linlimCQ  nnexpendeil -.-..-- -.......^..„    n,0tM 

JitneSO,  1894,  amoiiut  expeniluil  dnrlng fisenl  year •....,., ..      ^d&9 

Jiilj  1, 189J,  balance  nnexiieiidnd t§ 

f  Amount  (estiiuAted)  rei|uirod  for  mitintennnvo  nf  DsiitinK  prqjout . l,<tt* 

J  AnmniitthtitcaubBiirolitabl^expeiidcdiD&iualyeareadiiie.lniioSIX  IfSS     l,lttf 
]  Submitted  in  cotupliancs  with  rensirenieDta  of  accttoD*  2  of  rlvtnr  and 
I     bftrboT  acts  of  1666  and  1S67  und  of  Bundry  civil  act  of  March  'i,  ims. 
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REPORT   OF   MR.    OTTO   BIE,    SUPERINTENIMCNT,    ON    OPERATIONS    DURING   THE    YEAR. 

Cedar  Keys,  Fla.,  November  15,  189S, 

Liei'TENant:  I  have  the  honor  to  report  the  following  in  regard  to  work  done  on 
the  Cal')osahatchee  Kiver. 

The  I'.  S.  snag  boat  JSuwanee,  after  completing  the  work  on  the  Manatee  Kiver,  left 
Tampa  OctolxT  i),  arrived  on  the  Caloosaha tehee  River  the  following  day,  and  pro- 
ceeded n])  the  river  U*  remove  obstructions  to  navigation. 

Fifty-seven  large  snags  and  16  overhanging  trees  were  removed  between  Stations 
40  and  58  (numberH  of  stations  are  distances  in  miles  from  Punta  Hassa). 

After  c(>ni])leting  this,  the  Suwanee  returned  to  the  lower  river  to  stake  out  the 
channel  from  Hcdfish  Point  to  the  lower  oyster  bars.  Nineteen  palmetto  piles,  driven 
about  15  f(M't  high  above  menu  low  water  andabont  7i  feet  in  the  bank,  with  targets 
2^  by  4  feet,  were  established.  The  available  money  for  the  Caloosahatchee  River 
being  tben  nearly  exhausted,  the  Suw^inee  left  for  Cedar  Keys  October  30. 

A  crooked  but  well-defiued  channel  with  minimum  depth  of  6.5  feet  at  mean  low 
water  exists  ]»etween  Tunta  Rassa  and  Myers. 

Th<^  Heantiful  Island  training  wall  and  cut  made  by  the  Suwanee  in  1890  are  in 
good  condition;  the  shallowest  place  in  the  cut  is  at  its  lower  end,  the  minimum 
de]>th  there  being  3.8  feet. 

From  Heantiful  Island  to  Fort  Thompson  the  channel  along  the  middle  of  the  river 
is  at  present  t'utirely  free  from  snags. 

The  stee]>  banks  oVthe  river  from  Alva  to  within  2  miles  of  Fort  Thompson  (a  dis- 
tance of  IS  miles)  are  lined  with  overhanging  trees,  and  every  year  during  the  rainy 
season  the  caving  in  of  the  banks  causes  trees  to  fall  into  the  river  ^  in  narrow  bends 
fallen  trees  are  sometimes  found  completely  blockading  the  river. 

(ireat  satisfaction  prevails  amongst  the  settlers  in  the  Caloosahatchee  Valley 
regarding  the  work  done  by  the  Suwanee  in  1890.  Previous  to  that  time  the  river 
oversowed  its  banks  nearly  every  year,  and  settlements  have  been  inundated  for 
weeks  at  a  time.  Since  18JK)  no  overflow  has  oceurred;  the  river,  after  heavy  local 
rains,  has  stmietimes  risen  to  the  toj)  of  its  banks,  but  only  for  a  few  hours  has  it 
retained  this  height.  Settlements  which  had  been  abandoned  are  now  under  cul- 
tivation again. 

This  change  for  the  better  may  bo  ascribed  to  the  conditions  of  the  river  then  and 
now.  Where  in  18iM),  before  snagging  was  done,  sand  bars,  with  only  1  or  2  feet 
depth,  had  formed  on  top  of  large  clusters  of  snags,  there  is  now,  the  snags  being 
removed,  from  5  to  6  feet  depth. 

The  steamer  //.  O'XcUl  makes  weekly  trips  between  Myers  and  the  upper  river, 
and  a  ecmip.iratively  large  stem-wheel  steamer,  *^ City  of  Athena"  is  now  being 
rebuilt  to  run  semiweekly  between  Fort  Myers  and  Fort  Thompson. 

In  the  summer  a  triweekly  and  in  the  winter  a  daily  line  of  steamers  run  between 
Myers  and  Funta  Gorda. 

Very  re8])ectfully,  your  obedient  servant^ 

Otto  Bik, 
Superintendent, 

Lieut.  A.  M.  D'Armit, 

Corps  of  Engineer 8,  V.  S.  J. 


COM.MERCIAL  STATISTICS. 

Commerce  of  Caloosahatchee  Hirer j  Florida,  during  the  year  ending  December  31,  1893. 

[Funiished  by  Capt.  William  U.  Towlea.] 


Articles. 


Cattle 

Fertilizers 

drain 

Hidrs 

llinny.  simp,  etc 

Luiuhor.  ron^h  and  dressed 

Monhandifto 

Oran  i:c8 

Vegetables 

Total 


Gross    I  Estimated 
ionnago. ;      valae. 


1.750 

$84,000 

100 

4,000 

45 

0.000 

50 

«,000 

35 

3,500 

ZOOO 

20.000 

500 

100,000 

105 

5.250 

•65 

2,750 

4.640 


234, 50» 
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T.itimatc^  nuiitbcror  pBMi'iigDre 

F.Btimnt«il  |>orc(^TAgo  of  Tntul  t 

ceul,     I'roliiiLle  inL-rous»  of  truilu 


curried  bjr  wntor,  1,700. 

uilu  of  ni'iglitiorlioud  vspried  hy  wabrr,  U^ifw 

roru  tho  iiuprorfluieul  i!(>ili|»leteil,  SO  pet  gcql 


IMPROVEMENT  OV  CHAKLOTTK  HARHOB  AN1»  PEASK   UKBP.K,   PUiiBID*- 

TIi6  liver  aud  liarbof  act  approved  September  Ht,  1800,  coutnlDwl « 
item  for  "improviLi,',  dieilging,  rtml  ileept'uiug  tli«  chaiinol  i»f  LlUr 
lotto  liarbor  and  I'eaee  Creek,  Florida,  to  tlte  pi«r  itt  Puiitn  Gunla.  th* 
teFiuiutieof  the  FloridaSonthern  Eailroad,  thirty  flvtitlioiisimUiliiUun.' 

Under  this  nppropria;tioii  asorveyof  tlie  deep  wuler  of  tho  Iiarl«<t 
was  made  I'l-om  Boca  Grande  I'siss  U>  Punta  Giwrdu.     Tlmru  w;i8  ii.u  ' 
at  that  time  a  channel  depth  of  19  feet  iit  mean  low  water  an  tl..     ■ 
at  the  pass,  0  feet  njion  the  shoids  wjnth  of  Ctipu  Uajiu,  and  i^'  \ 
npoii  ihii  shoal  near  the  wharves  at  I'lmta  (Jordii.     The  ri«»>  of  lil     ■ 
about  2  feet.     An  estimate  wac  made  for  dreil}fin(!  a  uli»iiiiel  -W*  l-f- 
wide  and  2.1  feet  di-ep  thvongh  the  bar  at  Iloea  (iranilB   Piiwtt.    T!^ 
aiiionnt  of  thia  wa»  iil^.'i.OUO.     A  noparate  eiitiinate  wttH  ma<lii   for  foris 
ing  at'hannel  liOO  feet  wide  and  12  feet  deep  from  the  wliarve."*  ut  I'tioU  I 
C.ordft  to  the  pass.     The  amonnt  of  this  was  *127^>(«|.     Tho  rejwl   ' 
upon  this  survey  and  description  of  the  harbor  m«y  bo  Intiiitt  in  ite  I 
(.liicf  of  Engineer's  Report  for  1891,  p.  l«4<i  et  mi/. 

Work  was  iuaujfnrated  nnder  the  project  for  t|in  t2-fo)jt  uhiiiinel.<-<!i} 
nulled  to  uoBt  $1^7,500,  and  the  funds  expeiKled  in  i)rvil;;i[i|j:  the  iliAt 
iiel  near  Punta  Gorda  wharves.  The  work  ihus  far  acooiii|>liHlie<l  In* 
resulted  iu  forming  .>  channel  300  feet  wide  for  n  dhtani:e  nf  MHi  frN  i 
in  fi-ont  of  the  wharves,  160  feit  widn  for  a  di:«tiiiin;  of  4,7!M>  feet,  Aad 
120  feet  wide  for  a  dintance  of  1.7i>4  feet,  where  it  eonii<.>ut^  «i[|i  tho 
lli-foot  coiitourB.  The  total  length  of  t lie  dredged  eiit  i»  (l,7I«  fM-  I 
Over  neaily  the  wiiole  of  this  length  the  depth  is  in  i*xe«s«  of  lit  feet 

Hy  reaHoii  of  Hie  nearly  exhausted  coiiditinii  of  the  apprnpriulioR  f* 
thin  woi'k,  uii  dredging  was  dune  during  the  Hncal  year  eiidinic  Juiti'''''A 
1894. 

A  sui'vey  of  the  shoal  north  of  Oape  Haze  was  niaile  in  May  fm  lb> 
purpose  of  determining  the  best  location  in  which  to  (lOTelu)!  llie  \' 
foot  channel  over  these  shoaltt  when  additional  i'undH  ur«  loottcann   ' 
able  for  the  woi-lt. 

It  i»  estimated  that  $35,000  can  b«  profltnbly  expeiiilod  iipnu  lliif 
work  daring  the  fiscal  year  ending  Jane  30,  189li.  ' 

Cllsrlutte  Harbor  la  in  Mi«  uollnotion  dintrict  of  Kcf  Waiil>,  nnil  l*mil-a  Outdn  Utk*    ! 
nonreat  port  of  eDtrjj  neareat  li|;fat-lioii»o  in  Oimpiitilltt  Ll^'it.  Ktlil  thi-  noai — ■'-" 
is  Fort  Taylor,  Fla. 
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Money  statement, 

July  1 ,  1893,  ]»alaiice  unexpended $11, 503. 69 

June  30,  181)4,  amount  expended  during  fiscal  year 11, 154. 39 

July  1 ,  181)4,  balance  unexpended 349.  30 

Aiuoiint  (eatiinated)  required  for  completion  of  existing  project 92,500.00 

Amount  tiiat  <Mn  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1896  35,  000.00 
Submit  tr<l  in  (M>m]>liaucti  with  reiiuirenieuts  of  sections  2  of  river  and 
harbor  acts  <»!'  18G6  and  1867  and  of  sundry  civil  act  of  March  3.  1893. 


COMMERCIAL   STATISTICS. 


Coninune  of  Charlotte  Harbor,  Floridtif  during  the  year  ending  December  32 y  1803. 

[Furnislie<l  by  Mr.  Albort  W.  (;ilcliriHt,  of  Punta  (ionU.j 


ArticU»8. 


Catllc 

rriiiis 

(ii;iin 

Lir.MiH'r.  roii;;h. . 
LiiiiiIm-i'.  (IrrHHcd, 
M«T«hMn«liM(?. . . . 
Or.iiim'H 


IMiosplmtt',  ]M-bl>lc 88,  40 


Ti.tnl 


E8timate<l 

tonnage. 

vuhio. 

:i:{3 

$12. 00.) 

400 

4.00) 

1.2«4 

32.  Ml 

11U 

8.:i00 

20(» 

6.000 

2.  :52i 

122.  421 

4.000 

CO.  «MK) 

88,407 

8H4. 070 

97. 120 

1. 124,  753 

Irriniln  and  depart unn  of  reuse h  for  the  year  ending  December  .il,  ISO.l, 


Kintl  oi*  vcHHt'l. 


Arrivals. 


Departures. 


No.  Tons,     i  No.  Torn, 

St.ainorH 59  CO.  5!>1  59  60.591 

Sjiliii;;  vrssrls \      43  i  13, 490  I  43  13.490 

Yarl.tH     I       20»  140'  20  140 

Total   i     122         74.121        122  i        74,121 

!  ! I 

EstimatMl   per<('Utage  of  total  trade  of  neighborhood  carried  by  water,  50  per 
cent.     Probable  iii<*rea8e  of  trade  were  the  improvement  completed,  150  percent. 


O  lo. 


IMPROVEMKNT  OF  SARASOTA  BAY,  FLORIDA. 

All  examination  and  survey  of  the  bay  was  made  in  1889.  The 
report  thereon,  with  the  project  for  improvement,  is  printed  on  \},  1617, 
Vol.  II,  of  the  Report  of  the  Chief  of  Engineers  for  1890.  An  appro- 
priation of  i^.VUM)  was  made  in  the  act  approved  September  19,  1890, 
for  '•improving  Sarasota  Bay  from  Tampa  Bay  to  Sarasota,  Fla.'' 

A  navi<i:al)le  channel,  with  a  minimum  depth  of  5  feet,  extends 
throughout  the  length  of  Big  Sarasota  Bay,  excepting  in  two  reaches, 
Pahna  Sola  I*ass  and  Long  Bar,  which  have  a  total  length  of  5,400  feet 
In  these  reaches  the  available  depth  was  4.3  and  3.5  feet,  respectively. 
The  tidal  range  in  the  bay  is  1.5  feet. 
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Tlic  present  npproveil  project  calls  for  the  formatinti  of  u  cuntiunMli 
fliiimiel,  100  feet  witle  ami  r»  foct  ilei'p  at  inuan  law  water,  from  Tunft 
Hay  tiithfl  towu  ofSiirasola,  Flu.,  SI  (listancp  of  21^  it)))e«,  at  nn  Mtt 
mated  coHt  of  9n,r.OO. 

Tlie  following  amounts  Imvc  luxru  inipropriatcd  for  tliis  work: 

lij  ftflt  of— 

i^plouibcr  10,  iSOO .... 

July  13,  J883 


With  those  aiuouiita  rlredging  has  been  tlone  ti]>oii  tlie  Palmn  8oli 
Shoal  which  lias  reaulted  in  coiinectiug  the  Sfoot  POiitOiir»  by  a  m 
a,292  feet  loitg.  of  wliieh  a  length  of  1,673  feet  in  38  feet  wide  wiUi  4 
depth' of  6  feet,  wliilo  for  the  remaining  fil9  feet  the  cat  is  40  foct  vM« 
anil  frolr  5  to  K  feet  deep.  A  total  amoniit  of  6,450.0  cnbio  yanls  r 
sand  and  shell,  measured  in  place,  has  be«n  removed.  Tho  last  exnmiui 
tion  shows  that  this  cut  has  not  iilled  in. 

SarnHotn  Buy  ia  ill  the  follcptloD  ili.stHct.of  Tampa,  wliifh  in  lliu  ui^Jiroat  pmri  ti 
nnlry.    Keui'cst  ligbt-lioiisn  ia  Kgiiioiit  Key  Light.    NeaKst  fori  ia  Fort  T«ylar. 


Mmiey  statemcjit. 


Jnly  1 

.1111.6  3 

Julf  1, 1894,  balance  u  Dox]iciiiled . , 


CuMllnilCIAL  8TATISTICB. 
o  Hay,  Floi-ida.  for  the  year  Mdlny  tireetahtr  St,  HWL 

[FaiDlshedbyMT.'J.  Q.  GiUnpie.] 


Ariidai. 

««<u 

^sr* 

*• 

^"^ 

■•■" 

B.P 

Eetimntwl  uiii»1>urnf  pii9«en(j;eca  carriedby  water — noltsts  kent. 

Eatiinntwl  porcont.'ij.'e  of  total  trade  of  naigbliorliood  oarrtBiI   hy   whIm-,  15  i« 

Ctiut.     Prohabk  iticrBuae  of  trade  wero  theimproremcnt  romiiluUsd,  300  [Mteatt 


O  II. 

IMI-JIOVEMENT  OF  MAKATEE  RIVER,   FLORIDA. 

Manatee  River  riBe.3  iu  the  southern  part  of  Floridn  un<]  flows  Ibi 
westerly  direc^tion,  emptying  into  Tampa  Bay  on  Un  sontbcm  sbon^ 
For  a  distance  of  12  miles  front  its  uiouth  it  has  )hu  cbarncberistliv  f^ 
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an  estuary.  For  10  miles  the  settlements  along  its  banks  are  almost 
eontinuous.    They  comprise  the  towns  of  Manatee,  Hendrix,  Ellenton, 

l*alinett(>,  Braidentown,  and  Palma  Sola.  Oranges  and  vegetables  are 
mised  in  large  quantities.  From  the  fine  ranges  along  the  upper  river 
hules,  wool,  and  sheepskins  are  exported.  Phosphate  dei>osits  have 
been  discovered  along  the  river  and  mining  operations  are  being  car- 
ried on. 

Before  improvement  in  the  estuary  the  general  depth  of  the  river 
varied  from  7  to  20  feet.  At  the  mouth  there  was  a  long  shoal  with  a 
(lei)ih  of  7  feet.  Between  Palmetto  and  Braidentown  there  was  another 
bar  covered  by  from  3  to  5  feet  of  water. 

An  examination  of  Manatee  lliver  with  a  view  to  its  improvement 
was  made  in  1881.  A  report  thereon,  dated  February  IG,  1882,  with 
])lan  of  improvement  is  printed  as  part  of  Appendix  K  25.  Annual 
Beport  of  the  Chief  of  Engineers  for  1882. 

PROJECT   OF   IMPROVEMENT. 

Tp  form  a  channel  100  feet  wide  and  13  feet  deep  from  Tampa  Bay 
to  Shaw  and  McNeil  points,  at  an  estimated  cost  of  870,000.  This  proj- 
ect was  changed  in  1887  with  a  view  to  obtaining  a  channel  100  feet 
wi(lt»  and  8  feet  deep  from  Tampa  Bay  to  Manatee.  The  reasons  for 
this  change,  together  with  a  map  of  the  river,  will  be  found  on  p. 
1100,  Annual  Report  of  the  Chief  of  Engineers  for  1888.  The  revised 
estimate  was  873,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  following  appropriations  have  been  made  for  this  work: 

Act  of— 

Aii;;uHt  2,  1SS2 $12,000 

Au^MiHtT),  im\ 11,000 

August  11,  IHHS 5,000 

S('])t 0711  lu«r  li»,  1890 6, 000 

July  13,  1892 6,000 

Total 40,000 

In  ISOO  the  modified  project  was  eom  pie  ted.  The  appropriation  of 
$(1,000,  ma<le  September  10,  1800,  was  not  considered  suflicient  to  i)er- 
mft  the  extension  of  the  project,  and  was  held  until  the  appropriation 
of  July  13,  1802,  made  the  sum  available  812,000. 

An  examination  made  in  June,  1892,  showed  that  the  cuts  made  dur- 
ing and  prior  to  1800  had  been  well  maintained  and  that  a  clear  chan- 
nel 100  feet  wide  and  from  8  to  0  feet  deep  existed  over  the  entire  length. 
At  tlie  same  time  an  examination  was  madeof  the  outer  bar  and  of  the 
bnlkliead  lying  in  the  mouth  of  the  river  between  Snead  and  Shaws 
l)()ints.  It  was  found  that  an  available  channel  depth  of  more  than  9 
teet  already  existed  on  the  outer  bar,  and  that  a  cut  through  the  bulk- 
head above  referred  to  <*onld  be  so  located  that  advantage  could  be 
taken  of  the  direction  of  the  currents,  so  that  its  i>enn an ence  would  be 
reasonably  assured.  The  steamboat  men  were  very  anxious  to  have 
this  cut  niade,  as  it  would  materially  shorten  and  straighten  the  chan- 
nel and  avoid  the  necessity  of  crossing  a  long  stretch  of  water  having 
a  depth  of  only  8  feet.  In  view  of  these  facts,  it  was  decided  to  adhere 
to  the  original  project  of  1882,  confining  operations  for  the  present  to 
making  a  cut  100  feet  wide  and  12  feet  deep  at  mean  low  water  through 
the  bulkhead  at  Snead  Point.  A  cut  at  this  i)oint  was  adopted  because 
of  the  immediate  advantage  it  wonM  give  the  trade  of  the  river  as  faat 


I 
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a<6  Pivlmetto,  a  di,-«tniiCL'  of  7  milvK,  n'hi'iciiH  thu  i^nm  avnUdbte  wuM 
Kufficitiut  to  DPfJD  work  upon  tUo  outer  bar.  Tbu  prttjevtu^L  cut  its  oA- 
mntt-tl  to  require  tlie  txcavation  of  3C,,im  cubic  yaritu  of  uiaterJal^ 

£\m-e)  and  the  work  was  done  by  the  dredge  boat  Sutcttnoe,     Work  wit 
ignu  in  June,  IBSS, 

(iPKKATIQNS   DimUJO   KISOAL  YEAR  ESDIWO   JVHK  SO,  ISIU. 

The  work  of  dredging  was  completed  iu  Septembur,  l^SfKt. 

Dredging  between  PalmaSola  aud  theeutraiiee  lo  tliu  MaunreeBtn 
VHHcnutitiued  by  tlie  C  S.  snag  and  dredge  boat  tSuirriMw,  A  lotei 
of  23,300.4  cubic  yaida  of  matenal,  consisting  of  Ksud  aiid  bmVfv 
flliellt),  lias  been  removed,  and  thiK  has  re^nltPd  in  r<»rniinjr  a  cliBonri 
entirely  through  tlie  bulkhead  between  the  12-fOiit  L-oiitour«oD  UHll 
Bide,  81  feet  wide  and  from  12  to  13  feet  deep  af  niuun  inv,-  wutw. 

The  work  of  the  dredge  boat,  which  was  flttefl  with  uew  iiltichiner}' 
eapeeially  for  this  work,  lias  been  very  Kali^factiirj'.  The  dre^Itfinf 
pump  has  a  lOineh  suction  aud  discharge,  and  on  thlt^  work  cliiwrbargfia 
through  trom  14fi  to  170  feet  of  11-inch  disicharge  plim,  Jsypimrtolni 
poutous. 

The  site  of  the  work  is  an  exposed  one  and  considerable  rtelikj  m 
occasioned  by  storniB.  Pnring  the  month  of  f^epteiiibvr,  18113,  iha 
dredge  maintained  an  aveiageof  overSOinibic  yards  pot-  bniirof  m-tad 
pumping,  and  on  one  day  (September  13)  1,021  cubic  ynrilii  of  maUrittl 
were  reniuvud.  The  average  cost  per  cubic  yard  of  ttand  in  plttOD, 
including  rather  extensive  and  unusual  repairs  to  plant,  van  bat  UL3 
cents,  a  saving  ut'  at  least  1.1  centa  per  yard  in  this  loctility. 

Miiiinten  Biver  is  m  tlia  cntleiticin  iliBtrict  of  Tamps.  Tniuitu  ta  tbe  Duan«t  Mt 
of  i-ntrj-.  Nuarest  light-Luima  isKKiii'iit  Kuy  Liglit;  oearmt  fnrt  Is  Fort  'Ivhit 
Fill.  ' 

J/unt'^  Htateiuent 

July  1. 1893,  lialancB  nnexpi^ndrd -..., ,.      ti,ULM 

JmiC'Sl,  IM-l.  amount  expmnitMl  iluriug  lisciil  year -■-,„,.  ..„        I.SfckM 

July  1. 18SM,  bulaucu  iiupxpuniled - 3410 

I  Amonnt  ( estimated}  n-ijuiroil  for  complctiou  of  nriBlint;  jin^art, .,...,  S$,  mx  W 

I  AiiKiiinlithttti'ftnlieuriifilublif  expoiideilititiBrnI  vDiu'«tiibnKJuiui30,  ISOf)  ]5^l)0e,(l> 
1  6nl>mittod  iu  oauiiOiiiuM  with  rotiiiironK'Tits  nf  ««GtJciii*  2  n(  rlvt.>r  luiil 
I     liarborACtauf  1^  mid  1867  nudufBuudry  oiviloct  of  Mnreh  3,18^3. 


COMMERCIAL   aTATlBTH:», 


Cimimt-rce  of  Mnaalee  Jtiyfr,  Florida.  duriHff  Ihr  jitar  fnding  litnmibrT SS,  JJISi. 
[FutuWliMl  ty  Cnpl  J.  W.  FlUupnld,  luiii^riniamUtil  PUiaSMaUMliip  Uru<.] 

AnIdM. 

nwMjS,.  ,       r,!^ 

a.8n        tmm 

St^sniort  arrived,  313;  1  on «.  78,300;  ^qtarturcB,  31S;  toofi,  78,300. 
Actnsl  nninhcr  of  paaieiigers  oiuricd  by  wotpr,  10.808. 

E»tlnintf<l  ptrrenlncp  of  total  trridi-  of  nfij.fhliorlioocl  rniriurt  liy  wntvr,  10  ■• 
sent.     Probuble  ioorcaBe  of  Iruilo  were  tbe  improTemeiit  ooiuiilntwl,  SO  pKroOit. 
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O  12. 

IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

An  exaininiitioii  of  Tampa  Bay,  with  a  view  to  its  improvement,  was 
ma<le  in  1871).  A  report  thereon,  dated  Au^just  25, 1879,  with  a  project 
for  i!ni)r()\ement,  is  printed  in  Appendix  J  18,  Report  of  the  Chief  of 
Engineers,  1S71). 

A  navigable  dei)th  of  7  feet  at  low  water  at  that  time  prevailed 
from  Tampa  to  the  bay,  and  from  there  to  the  gnlf  12  feet  only  <?onld  be 
carried.  The  approved  project  at  that  time  adopted  was  to  deepen  and 
widen  the  cliannel  from  Tampa  to  the  bay,  a  distance  of  5^  miles,  by 
dredging  and  rock  excavation,  so  as  to  give  a  dear  depth  of  9  feet  at 
nuan  low  water,  with  a  width  in  the  river  of  200  feet  and  in  the  bay  of 
l."*!)  feet.     The  estimated  cost  of  this  improvement  was  897,(K)0. 

In  1S8S  this  jnoject  was  modified  so  as  to  provide  for  a  channel  8  feet 
deep  in  llillsboro  Bay  and  Ilillsboro  Kiver  to  the  city  of  Tampa,  and  a 
channel  200  feet  wide  and  20  feet  deep  at  mean  low  water  from  the  gnlf  to 
r<)it  Tampa,  a  town  situated  near  the  mouth  of  Old  Tampa  Bay,  and 
about  OA  miles  from  Tampa.  It  was  estimated  at  that  time  that  the 
completion  of  the  project  as  modified  wcmld  cost  $35,000. 

The  Ibllowing  appropriations  have  been  made  for  this  improvement: 

Act  of— 

.Iuiicl4,  1S80 $10,000 

Manh  '^,  ISSl 10.000 

An;,nist2,  1SS2 20,000 

.fulv  T),  1884 20,000 

August  '),  18S»> 10,000 

Alienist  11,  1S88 25,000 

St'ptoinber  1!»,  181K) ". 25,000 

Julv  13,  1892 10,000 


T(»tal 130,000 

These  appropriations  have  provided  all  the  funds  required  by  the 
original  and  modified  projects. 

WORK  DONE  AND  RESULTS  OBTAINED. 

The  Port  Tampa  Channel  was  completed  March  2S,  1891,  at  which 
time  its  condition  was  as  follows: 

The  cut  at  the  entrance  had  a  mean  low-water  depth  of  20  feet,  with 
a  width  of  115  feet  for  one-half  its  length  and  of  100  feet  for  the 
remaining  distance,  with  an  additional  width  of  75  feet  the  entire 
length,  having  a  mean  low-water  depth  of  10  feet.  The  upper  cut  was 
150  feet  wide,  with  a  mid-channel  depth  of  19.7  feet.  The  tidal  range 
is  1.5  feet.  Since  that  date  no  apparent  change  has  taken  place  in  the 
channel. 

Work  in  the  Ilillsboro  Bay  Channel  was  stopped  June  3,  1893,  at 
which  time  the  channel  was  200  feet  wide  in  the  mouth  of  the  Hillsboro 
Ki\  er,  and  from  75  to  100  feet  wide  in  the  bay,  with  a  depth  of  from  8 
to  9  feet  throughout.    This  condition  is  unchanged. 

OPERATIONS  DURING  FISCAL   YEAR  ENDING  JUNE    30,   1894. 

There  were  no  operations  during  the  past  fiscal  year.  The  cuts 
retain  their  depths  and  widths. 

Tnin]):i  Hay  is  the  collection  district  of  Tampa,  which  is  the  nearest  port  of  entry. 
Nearest  light- house  is  Egmont  Key  light.    Nearest  fort  is  Fort  Taylor,  Fla. 
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Money  statement, 

July  1,  l?<JKi,  ])alauce  uiu-xpfiKleil $3,  22.''». S» 

•J  iiin"  l>n,  IMM,  aunmiit  <-\i)eii<l<*<l  diirini;  lisral  year ;{.  il';;. .V' 


Julvl,  1S;M,  ])alaiico  inicxixMulrd . 


l.^ 


COMMKIUIAL    STATISTICS. 


(innntinr  of  Tainjni  H'.ii/,  Iloridn,  duriinj  the  year  ending  Dt'ccmbvr  .77,  /s''J. 

[  Fnriiisl:<il  hy  rMjitJ.  W.  Fii/ucniM.  xuprrintriKlnit  IMaiit  Stc.imsliip  Line,  and  <'ai>t.  Oi:.»  li;o.  T'  S 

slrjini  Mi.iij  boat  Sua'ance.\ 
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Luinlwr,  r(>iii:li 
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Mi-icliainlisc 
<)raii::<'s  .  . . . 
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:;;f 


TliD.-lihat 
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TliMsjiliati',   jiclihlf 

Slii]»  ><1itif.>.   

\'(';:t;tal)lt-< 

Fisli  ami  <>yst«Mrt. 
Uailnuid  sii])iili««. 
'J'ol»a<(()  and  ciirar 
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\i^).'  *> 
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1 
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5,  Olio 
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Jrrir,ilf<  und  th portun  f  of  rtsficls  fur  the  ycur  cnd'nig  December  .*!    ISifS, 


Kind  t>(  \  «'>s»l. 


Arrivals. 


Deiiartiire*. 


St   a:.;       .    

Sail:i  .  \  t  ^-i-l^    . 
Va.li-     


Xo. 

75 
3U 


53,800 

75,  Oi)0 

2. 400 


Xo. 

J.-wl. 

0«M 

."■.■:.  •■" 

75 

7:.  u  y 

3U 
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1.073       131. 2tK)  ,     i.orj  I      l;5I.:1^' 


1-si  iiM.itt'd  innnluT  ot  ])ass(Mi;^c'r.s  carried  by  w.'itor,  75,000. 

I'.s!  l;ii;iti'(l  iM'ri<.*iitai;<'()l' total  tradcid'  Dci^^liborhnod  carried  by  Avator  50perc»'iit: 
])i-.»l);'lilc  iiicri'Mso  of  trade  wen-  1h«'  inii)rov<'niont  coniplct^'d,  50  per  cent. 

.\\«  vA-u'  draft  of  vi'xi'ls  carryiu'j  ]»liospliate,  IS.l  feet;  iiiaxiuiuiu  draft  20.6  feet: 
avcra:  ;■  ainoiiiit  ol"  i)lio.s])liatt;  carrird  by  ves.sels,  1,500  tons. 


O  13. 
JMlMJnVKMKNT  OF  WITIILACOOCHKE  KIVEU,  FLORIDA. 

Tlir  portion  ol'  this  rivci*  whii'li  is  iiiduded  in  the  i)roject  for  its 
iinproviMmMit  extends  from  its  mouth  ill  the  (lulf  of  Mexico  npto  Tem- 
bcrtoii  l\*rry,  a  distaniM'  of  77  niiltis.  The  country  bordering  the  river 
consists  mainly  oriinnnnock  laud  and  cypress  swamps.  Large  quanti- 
ties oT  IVuil  ami  vc;^'ctal)]es  arc  ^^n'owu  iu  its  vicinity,  and  extensive 
tlcposits  of  phosphates  are  found  in  its  lower  reach. 
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Before  iniprovemeut  this  river  was  so  badly  obstructed  that  no  regu- 
lar navigation  was  possible,  and  the  river  was  used  only  for  rafting 
cedar  logs  or  for  an  occasional  push  boat.  The  obstructions  consisted 
of  ledges  of  limestone  rock,  sand  bars,  snags,  and  overhanging  trees. 
At  (crtiun  points  thcriverexpandsinbroad,  marshy  lakes  and  cypress 
swamps,  in  which  there  is  no  clearly  defined  channel.  The  general 
depth  was  from  1  to  7.5  feet,  with  a  width  of  from  75  to  180  feet. 

Operations  for  the  improvement  of  this  river  have  been  carried  on  in 
accordance  with  the  project  submitted  to  the  Chief  of  Engineers  in  1870 
by  the  officer  then  in  charge,  and  published  as  part  of  Appendix  K  18 
to  the  Annual  lleport  of  the  Chief  of  Engineers  for  1880. 

PROJECT   OF  IMPROVEMENT. 

The  project  adopted  is  to  improve  the  river  by  the  removal  of  snags, 
overhanging  trees,  and  loose  rocks,  and  the  deepening  of  some  of  the 
worst  shoals  and  a  bar  at  the  mouth  of  the  river,  so  as  to  enable  boats 
drawing  2  feet  to  navigate  the  river  during  about  one-half  the  year 
from  the  numth  to  Hays  Ferry,  a  distance  of  71  miles.  In  188G  the 
l)rojeet  was  modified  to  permit  the  improvement  to  be  continued  as  far 
as  Pemberton  Ferry,  G  miles  from  Hays  Ferry. 

OPERATIONS   PRIOR   TO  JUNK  30,  1803. 

Work  was  carried  on  under  the  following  appropriations: 

Act  of— 

March  3,  18S1 $7,500 

.Iulv5,  18S4 3,000 

Au>i:nHtr>,  1886 3,000 

Aujriist  11.  1888 5,000 

Septoinber  11),  181K) 5,400 

Total 23,900 

The  work  was  done  partly  by  hired  labor  and  partly  by  contract. 
The  entire  river  from  the  mouth  to  Pemberton  Ferry  was  gone  over, 
and  the  worst  obstructions  were  removed. 

At  the  elovse  of  operations  the  channel  called  for  by  the  project  had 
been  formed  between  Pemberton  Ferry  and  Dunnellon,  thougli  tliere 
are  still  obstructions  which  must  l)e  removed  before  navigation  is  safe. 

During  the  progress  of  the  work  85  snags  and  404  overhanging  trees 
were  removed,  104  trees  trimmed,  405  cubic  yards  of  rock  were  blasted, 
200  cubic  yards  of  rock  removed  from  the  channel,  and  128  linear  feet 
of  dams  built. 

OPERATIONS   DURING   FISCAL   YEAR   ENDING  JUNE  30,    1804. 

There  were  no  operations  during  the  past  fiscal  year. 

The  channel  is  now  practically  clear  and  available  for  navigation  for 
boats  drawing  2  feet  of  water  during  one-half  of  the  year  and  it  is 
believed  that  it  can  be  easily  maintained  with  an  annual  appropriation 
of  $S00. 

Withlacoochec  River  is  in  the  collection  district  of  St.  Marks,  Fla.,  of  which  Cedar 
KevH  i8  the  nearest  port  of  entry;  nearest  light-house  is  Cedar  Key  Light;  nearest 
fort  is  Fort  Marion,  fla. 
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Money  statement. 

July  1, 18113,  bnlnnce  iinespcniloii »1L« 

.Mine  3(),  IMIl,  iimonnt  i'xpoD<l<'d  dtiring  fisual  year  ............ ......  L3I 

July  1, 18!U,  lijilimuo  iiuexpcuileil B.33 

{Aiiioiiiit(eNtimiite<l)rcnnireit  for  iiiaintenance  of  existing  project 8011.00 

AiiKiiiiitthitti'iiii  111' i>i'<>iitjili1,veipen(lfil  in  tiBoalyekr  ending  Jnne  30, 1896  800.00 

giihinitCril  ill  c;i>iii]>ltiiuce  with  rtMiiiiremeiita  ot  sectJoiw  3  of  river  and 
liiirlxir  uctii  III'  nmS  and  IXtiT  and  of  sundry  civil  act  ol  Uuvh  8, 1883. 


COMJIEItClAI, 

Tlioro  is  nci  rcsrnlAr  nrconixcd  lino  of  Iraneportation  on  this  river  and  it  is  prscti- 
cnliy  iiupcissilili'  to  nbtiiiii  any  <!omnier('ial  statiatiCH  for  it.  At  tile  best  Hucli  itstia- 
ticH  ^onld  lll^  whol^  ii  niaUrr  of  conjecturo,  na  no  one  has  any  detlnite  data  tosop- 
]ily.  A  coiiHiili'i'ulili'  i|iiiiutitv  i)f  pliuapliato  is  carried  dotvo  the  river  by  vMiuiu 
finnn,  and  tniii'b  tuoru  will  iirohably  be  irarried  next  year,  as  extensile  improTemeDlt, 
by  private  euterprlse,  uru  lu  con  temp  Intioii. 


O  14. 
IMl'liOVKMKNT  OF  HAKBOU  AT  CEDAE  KEYS,  FLOBIDA. 

The  hiiibor  at  Cedar  Keys  is  the  most  northern  harbor  on  the  golf 
»i<le  of  the  poiiiiisiila  of  Fhiiida.  It  is  formed  by  the  tidal  channels 
bi'twceii  a  grotip  of  small  islaiids  or  keys,  of  which  Way  Key,  ou  which 
is  situated  tliu  town  of  Cedar  Keys,  i»  the  hirgeat.  Cedar  tCeye  is  the 
leniiiitiis  of  tin-,  ceiitnil  (tivi.-*ioii  of  the  Florida  Central  and  PeninsnUr 
iiailwiiy.  Its  priiuipal  bu.sitie.ss  is  in  cedar  lumber,  tliouf^li  it  also 
fui'int*  a  distrilxitiii^  point  fur  supplies  and  general  merchandise  for  u 
ari'u  to  tli«  north  and  south. 

Trioi'  111  1SS:{  work  had  been  done  in  this  harbor  for  its  Improvement 
uiidor  iipiiropi'iiitioiiH  aggregating  982,500. 

An  cxa  mi  1 1:1 1  ion  of  the  liurbor,  with  ft  view  to  its  ftirtlier  improve- 
mi'iir,  ua.i  maih'in  Kovcnibcr,  1883.  A  report  thereon,  together  with  » 
])Iaii  of  iiiipiovi'ineiit.  was  printed  a.-4  Apt>endix  N"  30  to  the  Keport (rf 
the  rhief  of  Engineers  for  1884. 

l>l!O.IKUT  OP   IMPROVEMENT. 

Tito  ai>prove<l  project:  as  therein  described,  ia  as  follows:  To  obtsin 
a  (Iniiiiiel  -IMI  feet  wide  and  with  iv  least  depth  of  10^  feet  fcom  Cedar 
K<'ys  fo  the  (liilf  of  Mexico.  A  depth  of  9J  feet  formerly  existed  in 
thiw  (■liiiiiiiel.  The  depth  is  limited  by  the  existence  of  beds  <tf  rock 
under  till' ciiftre  ehannel  from  '.4  t"  l^j  feet  below  mean  low  water, 
V  hic-li  eouM  only  l>u  removed  at  gi'eaterextiense  than  the  present  sod 
lirosjieetive  coniiiierce  of  tlie  port  would  seem  to  warrant.  The  esU- 
nialed  cost  of  this  projoct  was  $25,(KMf. 
This  estimate  was  increased  in  1887  to  $66,000, 
<>|ieriiticiiis  have  been  carried  on  in  accordance  with  this  ] 
under  the  following  approxiriations,  via 

Alt  ol— 

Jiily.l,  1«H4 

Aiifrustr,,  lf«({ 

Aiipist  11,  IKHK 

Seiitfinbcr  IH.  1H!K) 

Totill 
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The  api)ropriatioii  in  the  act  approved  September  10,  1890,  was  made 
in  the foUowiug  terms: 

Iinproviiif^  liar])or  at  Cedar  Keys,  Fla. :  Coutiuuiug  imiirovenumt,  $2,500,  a  part 
of  which  may  bo  expended  at  Derrick  Island  Gap,  on  the  inside  channel  from 
JSuwauce  Hiver. 

OPERATIONS    PRIOR    TO   JUNE   30,  1893. 

Between  ISTL^  and  1881  cuts  2(M>  feet  wide  and  ll.J  feet  deej)  were 
made  through  the  middle  {ground  and  through  the  cmter  bar.  Under 
the  appropriation  of  18S4  a  cut  of  12  feet  deep,  partly  tlirou^h  roek, 
was  st;u  ted  near  lUioy  No.  12.  It  was  never  eomi)leted,  owin^  to  the 
exhaustion  of  the  ai)propriation.  The  apinoiniatiou  of  18S<J  was 
expended  in  reoi>enin;4'  the  cut  throuijh  the  middle  p'onnd,  givinji:  it  a 
direction  as  nearly  as  possible  coincident  with  thedirection  of  the  tidal 
currents.  It  was  made  70  feet  wide  and  lOA  feet  deep.  The  api)ropri- 
ation  of  1 88S  was  expended  in  widening:  the  same  cut  to  200  feet  entirely 
throu<;h  lh(»  middle  j»:round  with  a  least  depth  of  \U  feet,  excei)ting  for 
a  width  of  <»0  feet  ahnig  the  east  side,  where  it  is  10  feet  deej). 

Tli(»  work  of  dredtjinjr  throug^h  the  oyster  bars  in  the  vicinity  of 
Derrick  (iai>,  or  the  inside  passage  between  the  mouth  of  the  tSuwanee 
Iviver  and  Cedar  Keys,  under  the  api)ropriation  of  Se]>tember  19,1890, 
was  l)e^un  by  the  U,  8.  steam  snag  and  dredge  boat  Smcaneeou  August 
11,  1891,  and  ceased,  owing  to  the  exhaustion  of  funds,  on  Sei)tember 
18,  1891 :  3,902  cubic  yards  were  dredged. 

Tli(»  a;igrepit(»  length  of  the  cuts  at  this  place  is  1,190  feet,  the 
width  is  37A  feet,  and  the  depth  0  feet  at  mean  low  water.  Three  hun- 
dred and  ninety  eight  cubic  yards  of  sand  and  oyster  shells  were 
dredged  at  the  cril)  stake  of  the  East  Pass,  mouth  of  the  Suwanee 
IJivcr,  HMiioving  a  small  shoal  at  that  place.  A  cut  was  made  380  feet 
l(Uig  an<l  T.")  feet  wide  for  107  feet  of  its  length  and  37i  feet  wide  for 
the  remainder  of  the  distance.  The  depth  was  4.J  feet  at  mean  low 
water.  Seventeen  channel  stakes,  consisting  of  palmetto  jules,  were 
placed  in  the  ])assage.  A  three  i)ile  heacon  was  erected  at  the  south 
end  of  the  cut  between  (\»dar  Keys  and  Depot  Key.  A  similar  beacon 
was  estiiblished  at  the  northeast  end  of  the  cut  in  Cedar  Keys  Harbor. 

There  l)eing  no  funds  available  no  work  was  done  during  the  ])ast 
tiseal  vear. 

The  commercial  imi)ortance  of  the  town  of  Cedar  Keys  seems  to  have 
steadily  declined  during  the  i)ast  few  years,  so  far  as  seagoing  tniOic 
is  concerned.  It  would  api)ear  tliat  the  primary  object  of  the  improve- 
ment of  the  harbor  as  set  forth  in  the  project  does  not  now  exist.  No 
a])i)ropriation  having  been  made  since  181>0,  it  is  x)resumed  that  for  the 
present  at  least  the  work  is  to  be  discontinued. 

For  the  last  two  or  three  years  eiibrts  have  been  made  to  secure  com- 
mcicial  statistics  of  the  harbor  from  business  men  of  Cedar  Keys,  both 
by  mail  and  persoiuil  application,  but  without  success.  Being  the 
southern  terminus  of  the  Suwanee  liiver  route,  the  statistics  of  that 
ANork  may  be  applied  to  Cedar  Keys  and  will  represent  the  greater 
portion  of  the  water  traffic  of  the  place. 

Ctdar  Kcvrt  is  in  the  colle<tion  district  of  St.  Marks,  of  which  Cedar  Keys  is  the 
head<iuarti*rs.     Nearest  light-house,  Cedar  Keys  Light;  ueareet  fort  is  Fort  Marion, 

Fla. 

Money  statement, 

July  1,  189.'^.  balance  unexpended $11.30 

Juiu*  :iO,  1>^04,  amount  expended  during  fiscal  year 11.30 

i  Amount  ( estimated)  required  for  completion  of  existing  project 44, 000. 00 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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O   15. 
mrEOVKMEKT  OF  SUWA.NKK  ItlVKH.  ^XORInA. 

Tlio  project  for  the  iuiprovBinont  of  tb«  Suwaovc  Rivvr  was  adotiN 
in  1879.  Tbe  reacl]  of  the  rivw  crovared  by  tlia  prorject  ext^itidMl  mm 
Ellavillo  to  it8  montli  iu  the  <^iii1f  of  Moxieo,  a  dirttancn  of  ISO  wili-^. 
At  that  time  lh«  obiitrnetionii  in  this  pHrtion  of  the  river  ronslMnl  u( 
ahoalH  I'ompoBQd  of  soft  unatratifli'd  liiiiustonu  mixfNl  witli  (lint,  pxli'ad 
ing  partly  or  oiitircJy  ii.TOBft  thu  river,  in  soun*  inHtaiit-eH  c-ovur*.-"!  "ttli 
slinllow^  ilepoxils  of  sand  mid  in  others  hnrn;  nlMi  KiiiieH  ainl  uvprltutt):- 
ing  treiaa.  The  ehaniietH  across  these  shoals  vrcre  i>rtcn  tmrrotv  u:t-I 
very  crooked.  Their  depth  iit  mean  low  wat«r  noalil  vary  fmni  V- 
inches  to  3  fi>et.  At  plat-es  large  isolated  limBSlniiu  li^twldor^  in  Ihr 
channel  were  constant  sources  of  (lunger  to  navigiitioii. 

Ail  exaiuiuatioc  of  the  river  with  a  view  t>i  its  iuiiiruvetneut  iru 
marie  in  1879.  The  report  thereon,  dated  AuRtistai,  IS71I,  may  bofouirf 
in  the  Report  of  the  Ohief  of  Engineers  for  that  yesir,  A-mtendix  .'  I" 
The  estimated  cost  of  the  work  tu  he  done  wns  955^158. 

PROJECT   01'   IMPROVEMKST. 

The  proposed  improvement  consists  iii  deuponing  tlie  bur  n(  Htf 
passes  by  dredging,  the  removnl  of  nnags  and  ovcrliaDKing  tixt-s  aliwi! 
the  river,  and  deepening  and  improving  the  channel  at  vitrloak  |>linw 
by  the  removal  of  roclis  and  snags,  and  conKtrui-tiun  of  vrlug  dumK,  w 
as  to  Btraigliten,  widen,  and  deepen  the  clianuel.  Tbo  dcptb  to  1* 
obtained  is  5  feet  throngh  the  bars  at  the  passes  for  a  width  of  150  fert 
and  up  the  river  as  far  a8  Kew  Brauford,  a  distancenf  8')  milco.  Praia 
thexe  to  KUaville,  a  distance  of  50  miles,  the  depth  i-t  to  bo  -1  fi«t  aud 
tlie  width  GO  feet. 

The  following  appropriations  have  been  made  for  tbi»  work : 

8y  Act  of— 
JuiioU.1880 - - 

MarcliS.  1881  -- __.._. 

August  2, 1882 - - - 

Julyr.,  18(H - - 

AngBst  5,1886 - -.-- - ^ 

August  It.  1888 

Septenilier  19, 1890 -- 

July  13, 1892 _ _ 

Totnl __ M  (rt 

The  act  of  1888  provided  that  810,000  of  tlio  amount  npjirnpn.t 
''bo  expended  in  the  pnrchase  or  construction  of  a  suitabto  Ntuum  i^n  1 : 
boat,  with  dredging  and  pile-driving  machinery,  to  benaed  «n  thi-m-r- 
of  the  west  coast  of  Florida."     Of  the  t«tal  appropriates!  A;u,0<Kl  tin, 
therefore  beon  available  for  work  under  the  protect. 

With  this  ainonut  a  navigable  depth  of  5  feet  at  low  wiklt'r  luis  b"-i' 
obtained  from  New  Brauford  to  the  golf;  and  a  deptli  of  3  feet  ai  h>" 
water  from  New  Brauford  ap  as  far  as  Hudson,  a'tiont  HI  miles  lielo» 
Ellaville. 
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OPK  NATIONS   DURING  FISCAL   YEAR  ENDING   JUNE  30,   1894. 

Work  under  the  appropriation  of  July  13, 1802,  was  begun  November 
14,  and  suspended  because  of  exhaustion  of  funds  on  November  29. 
18t>3.  The  work  was  done  by  the  U.  S.  steam  snag  and  dredge  boat 
kSuicanee.  Five  hirgo  snags  and  2,873.1  cubic  yards  of  material  were 
removed,  and  10  cliannel  stakes  established.  Of  the  material  dredged 
l,()9r».4  cubic  yards  were  remove<l  from  Derrick  Gap,  making  2  cuts,  one 
420  feet  lonp:  and  41  feet  wide  (excepting  for  100  feet,  where  it  is  82  feet 
wide)  and  the  other  125  feet  long  and  41  feet  wide,  the  whole  having  a 
unitorni  deptli  of  5  feet  at  mean  low  water;  1,170.7  cubic  yards  were 
removed  from  tlie  mouth  of  the  river,  making  a  cut  375  feet  long  and 
41  feet  wide,  witli  a  depth  of  water  varying  from  5J  to  C  feet  at  mean 
low  water.  All  the.  shoals  where  dredging  was  required  to  enable  boats 
to  cross  at  extrenjo  low  water  have  been  removed  and  the  channel  from 
Nortli  Key  JShoal  to  Suwanee  Kiver  plainly  marked  with  piUmctto 
clnst(»r  and  sin^^le  stiikes. 

The  Suwanee  River  commerce  comprises  the  movement  of  freight, 
farm  i>roduce,  and  naval  stores  to  and  from  the  railroads  at  Ellaville^ 
Kew  l^rant'ord,  and  Cedar  Keys,  and  the  rafting  of  cedar  and  other 
timber  to  the  mills  of  the  same  towns.  The  roads  are  few  and  bad, 
and  the  bulky  produce  can  only  be  moved  to  advantage  by  water,  so 
that  an  improvement  of  the  stream  which  will  make  it  continuously 
navij^able  is  essential  to  the  prosx>erity  of  the  river  valley.  Excepting 
the  trathc  to  and  fnmi  Cedar  Keys  there  is  no  movement  of  freight  out 
of  the  mouth  of  the  river.  This  fact  renders  it  unnecessary  to  extend 
the  cuts  ])reviously  made  through  the  Suwanee  Basin  to  the  deep 
water  of  the  gulf,  and  restricts  the  work  under  the  project,  which  the 
pr(\sent  commercial  status  renders  necessary,  to  the  clearing  of  the 
river  channel  proper  and  the  dredging  of  the  oyster  bars  from  the 
Derrick  Island  Pass  at  the  mouth. 

Several  i)hosphate  mines  contiguous  to  the  lower  i>ortion  of  the 
stream  are  being  opened  and  barges  have  been  constructed  for  the 
imri>()S(»  of  carrying  the  product  of  the  mines  to  the  mouth  of  the  river 
and  through  the  Suwanee  Basin  to  a  point  near  Cedar  Keys,  there  to 
be  loaded  onto  seagoing  vessels.  This  makes  the  improvement  of  the 
channel  at  the  mouth  and  through  Derrick  Gap  entrance  of  still  greater 
importance. 

SiiwancM'  Kivei*  Ih  in  the  collection  district  of  St.  Marks.  Cedar  Keys  is  the 
neari'st  i»ort  of  entry.  Nearest  fort  is  Fort  Marion.  Nearest  light-house,  Cedar 
Kt'yw  Li^lit. 

Money  statement, 

July  1, 1S03,  balance  nnoxpended $1,357.89 

Juno  lU).  ISIU.  amount  expended  during  fiscal  year: 

By  Treasury  Department $195. 20 

Hv  Kngineer  Department 1, 127.99 

1, 323. 19 

July  1.  18J>4,  halancf  unexpended 34.70 

Amount  (estimated)  required  for  completion  of  existing  project 21, 158.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    10, 000. 00 
Sultmitted  in  c(mipliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lti66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COM MK RC! A  L  STATISTICS. 


Commerce  of  Suwamee  Hirer,  Florida. 


[Faniii«lu*<l  liy  Mr.  D.  E.  Horn,  iiecretary  aud  treasurer  Snwanee  Sirer  Traiutportation  ComparO 


Article. 


Gr«MM       Eittini^lfd 
tonnage.        value. 


Cotton , 

Fi-rliliztTs i 

(Jraiii ' 

Ili'l's 

JloiH'y.  Hinip.  ftc -...I 

Luuib<-r,  rou;;h ' 

LiiiiiIh']'.  ilr(.-«.'4('(l --.-...-.! 

Mcrrliandist- .i 

Oniupr'i* 

Sliin  .ston-H .- -.-.-...,..| 

li.-*!!  aud  ov8ter8 -..-..■ 

Hay 

Staves  ami  enii»ty  barrels --.,.   ' 

Cedar ". --....! 

Total 


100 

$3S,400.» 

30 

540.01 

200 

6,IHW.N 

5 

4M.IA 

10 

.V|».!i 

14.000 

28.a)ai4 

1,100 

5,500.M 

6,025 

1.084,5U).H 

10 

MNLd 

in,  130 

2S4,:!l&w 

50 

MM 

130 

2.0MLM 

7H0 

aiHIM 

1,312 

51,87&li 

8«.82S 

,I.470,0aBLU 

T'e88el9, 


Stciuner. 


Arrivals,      i  Departoni. 


I 


Thi^-c  trips  per  week. 


j   Ao. 
156 


TOUM. 

183 


J\*0.      Tami. 

150  i       18 

I 


K8tiin{it<Ml  number  oi*  jiassen^jfcrs  carried  hy  water,  2,500. 

Kstiniated  pcrcmta^e  of  total  trade  uf  neighborhood  cari'iecl  by  water,  75  or  80  per 
•nt.     Trobablc  increase  of  trade  were  the  improvements  completed,  about  40  per 


c< 
ceht. 


-w 


APPENDIX  P. 


IMrKoVKMENT  OF  KIVERS  AND    HARBORS  IN  WESTERN   GEORGIA  AND 

FLORIDA  AND  IN  EASTERN  ALABAMA. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1894,  WITH  OTHER 
1)0(1  MEXTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE,  MAJ. 
F.  J.  MA  HAN  AND  CAPT.  PHILIP  M.  PRICEy  CORPS  OF  ENGINEERS, 


IMI'KOVKMEXTS. 


1.  Ap.ila'^liicola  Bay,  Florida. 

2.  Apulachicnia  River,  the  Cut-off,  and 

Lower  Chi])ola  River,  Florida. 

3.  Flint  River,  Georgia. 

4.  Chattahoochee     River,    Georgia    and 

Alabama. 

5.  Choctaw hatchce   River,    Florida   and 

Alabama. 

6.  Harbor  at  Pensacola,  Fla. 


7.  Escambia  nud  Conecuh  rivers,  Flor- 

ida and  Alabama. 

8.  Alabama  River,  Alabama. 

9.  Coosa  River,  Georgia  and  Alabama. 

10.  Operating    and  care  of   canals  and 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 

11.  Cahaba  River,  Alabama. 


United  States  Engineer  Office, 

Montgomery,  Ala,,  July  10, 1894, 

General:  1  have  the  honor  to  forward  herewith  annual  reports 
•  *  *  for  the  fiscal  year  ending  June  30, 1894,  upon  the  works  under 
my  charge. 

Very  respectfully,  your  obedient  servant, 

F.  A.  Mahan, 
Captain,  Corps  of  Engineers. 
Brig.  (Jen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


P  I. 

IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 

PLAN   OF   IMPROVEMENT. 

The  report  of  the  examination  of  Apalachicola  Bay,  Florida,  i» 
printed  in  the  Keport  of  the  Chief  of  Engineers  for  1879,  p.  823.  The 
minimum  depth  of  water  over  the  bar  at  the  mouth  of  the  Apalachicola 
River  was  then  3.5  feet. 
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hi  acrordsiiice  with  lli«  rccommcutliitioiis  tbcrfiit,  a  iimjeci  «m 
ftpiii'oveii  tliat  roll t Pin [ilatwl  tht^  drtilging  ul'  ii  Htmigli t  libutiiit-l  llircnj.'S 
tlie  bar  »t  tbe  month  of  the  river  In  a  depth  uf  11  fuuh  aiif!  a  widilii* 
llHl  fi>et,  to  bo  iiiterwards  iiicrt-ascd  to  L'lMl  ft-ct,  shnnld  tUv  first  rra 
prmliice  rcHUlts  to  warrant  it,  ivt  iiii  listimati-cl  cost  of  |tlO(i,<>(Kt. 

A  nurvey  of  tlio  month  of  tho  ApiUaKhicalJi  liivei-  aiut  a  portlim  ul 
ApnlHchiuola  Bay  wiih  made  in  1S!U  by  Assistimt  K|ij;rJtii;t!r  Tbuflmi 
UobiiiBoii,  iind  the  report  thcreou  was  subiiiittcil  by  Cnplniii  I'rk-oui 
Miiy  15,  ISfll. 

In  a<MK>rdaiii-e  with  tlic  rocommendatiauH  of  thin  re|K)rt  thv  pttvwi 
project  wnn  approved,  viz,  to  dred^^o  a  cbaontU  tliroii};li  tbu  bnrattbt  i 
mouth  of  the  Apalachicola  Kiver  to  a  depth  of  11  Coot,  nitli  it  wiiltliuf  I 
mo  feet,  t«  be  aftorwiirds  increased  to  200  feet  KhoitUl  tlie  first  «ii  I 
produce  results  to  warrant  it;  and  a  channel  tbrou;;Ii  lUtlkboad  Shfti  | 
9  feet  deep  nnd  not  less  thiin  100  feet  wide. 

Thu cumiueit.'e  of  Apalachicola  Hay  coniiista  princ-iiiiUiy  in  ttie export*-  I 
tiiNi  of  lumber.     Ships  generally  enter  tbroii^i   Kiuft  Pa«K,  botinxii 
St.  George  and  Dog  islands,  ami  anebor  under  tbo  sbi>ltnr  ofth**  J 
isbinds  nbnut  21  niilesfrom  thetown  of  Apalairtik'ula,      The  biinberif  f 
eiinied  on  lighters,  towed  by  tugs  drawing  IWtin    5    to   7    feet,  fritt  I 
Apalacbieola  to  the  nacborage  grounds,  aud  there  loadeil  on  nhtfis  1<f  | 
exjiort.    The  natural  channel  to  the  nnchorago  (frounds  in  now  Ih^t  iwt  r 
than  9  feet  ill  depth,  except  at  tbo  barattheoioolb  of  tbe  A |titbK.'tiii«I> 
Kiver  ami  at  Bulkhead  Shoal.    It  is  bebeved  tbiit  tUo  9' fool  cliiinktl  | 
diedgedthi-ougU  Bulkhead  Shoal  in  1891-'!>2  will  Xm  reit.'wniibly  p-t- 
nument.    Experience  shows  that  the  bar  at  the  inoiitb  of  (lie  Ap^rU 
ctda  Kiver,  which  is  composed  of  sedimeTit  brought  down  by  tfav  rii«,  I 
will  reiioire  redrcdging  at  least  every  two  years  in  order  to  inainUM  I 
a  channel  of  snflJcient  depth  to  accommodate  the  eonimcrfp  unless  ilw  I 
dre<iged  ebaniiel  be  made  wider  nud  deeper  than   tbv  apni-npnatM'  i 
have  liitherto  permitted.     In  this  cam  redredging  might   w  rcqnind  I 
lews  frei|nently. 


AoenetS,  laW... 

AuKuatll.  1888.. 
SDptnmhr^  19,  ISO 
July  13,  UB3.... 


m 


Mnrcli  3.  IR38 «8.T00 

,Io3y4, 183B 10,  OUO 

Man-lia.  1830 0,  *IOO 

.Imio  H,ISSO 10,  OCO 

MiitpUa.  1881 JO.  000 

Aiic'istS.  1*«2 25.000                TiilJil 

Julys,  1881 10,  0(K> 

OPERATIONS   TO  JtTlE  :fO,  18fl3. 

1'lie  bar  at  the  month  of  the  ApHliichieolu  Klver  in  ahoni  7JSffi  M  1 
in  width  between  the.  W-foot  eurvos,  A  straight  cliniiiu-l  lias  !■«  | 
dredged  across  this  bar  from  time  to  time,  siHci-  IS.HI,  an  fiind" 
been  available.  The  dredged  cat  has  never  cxi-ei^ded  0»  rift  lu  t'tU'  j 
itnd  !).'')  feet  in  depth.  It  han  gradually  tilled  np  witb  Ho^liment  ikSin 
eneh  (tn-.iying.  In  Frbrnary.  1S92,  the  dredging  of  a  atriviRht  «Imnw<  J 
nbtiiil  l.lll'd  i'eet  [<)]■>;.  IL'O  feet  wide,  and  H  feet  deep  iirroHH  Biilklm'  I 
Shoal  \v;is  completed. 

Bi-t«  I'll  Novel. iIht.  189a,  and  April,  ISfl.l,  the  channel  at  tbf  « 
(if  thi^  river  wns  redredged  ftlong  the  old  lines  aeriwH  the  bnr.    TItcoil  | 
waa  made  with  a  width  varying  from  12»  feet  nt  ib*  liiiior  oml  to  I  ' 
feet  at  iU  outer  end,  with  n  nidrorin  depth  of  8  fetst. 
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WORK  DONE   DURING  PAST  FISCAL   YEAR. 

Assistant  Engineer  Thomas  Robinson,  in  local  charge  of  the  work, 
reports  as  follows: 

No  diedgiiij;  or  other  channel  work  was  done.  In  April,  1894,  an  oxaniination  was 
made  of  the  channel  dredged  acroBs  tho  Bulkhead  Shoul  in  1892.  There  appeared  to 
be  no  change  in  depth  since  the  dredging  was  completed,  and  under  norinal  con- 
ditiouH  of  tho  currents  of  the  bay  the  Bulkhead  Channel  will  be  permanent.  In  the 
(Muuc  month  tho  channel  at  the  mouth  of  tho  river  was  examined,  and  the  soundings 
ehowrd  a  l:irj;o  infilling  of  silt.  For  a  diHtance  of  2,000  feet  toward  tho  inner  edge 
of  the  bar  tin;  channel  had  a  depth  of  only  5.5  feet  at  mean  low  water  or  a  shoaling 
since  the  drcd;;ing  wa8  completed  one  year  ago  of  2.5  feet. 

ThiH  examination  contirms  the  estimates  of  previous  years,  viz,  that  so  long  as 
dredging  alone  in  resorted  to  an  annual  accumulation  of  60,000  or  70,000  cubic  yards 
of  deposit  must  bo  removed  to  maintain  a  fair  channel  for  the  commerce  of  the  ]»ort 
of  Apalachicola,  and  in  the  light  of  past  experiences  a  least  sum  of  $20,000  will  be 
rcjpiircd  for  an  8  by  100  foot  channel  the  full  extent  of  the  bar.  A  wider  channel 
would  be  better  for  the  needs  of  commerce  and  would  be  proportionately  more  i)«r- 
maneut. 

In  my  last  report  it  was  suggested  that  some  simple  '*  training  walP'  or  dam  to 
control  in  part  the  tidal  and  river  currents,  would  materially  help  matters;  but  no 
further  light  has  been  obtained  on  tho  subject  and  I  can  do  nothing  more  than  to 
recall  the  HUggcstion. 

RECOMMENDATIONS  AND   ESTIMATES. 

The  preservation  of  a  passable  channel  through  the  bar  at  the  mouth 
of  the  Apalachicola  River  is  essential  to  the  carrying  on  of  the  very 
considerable  coniinerce  of  the  port  of  Apalachicola.  Experience  has 
shown  that  the  removal,  at  least  once  in  two  years,  of  from  <M),000  to 
70,(!00  cubic  yards  of  deposit  is  required  in  order  to  secure  a  channel 
1(10  I'ect  wide  by  8  feet  deep,  and  that  a  deeper  channel  would  probably 
be  more  durable,  and  an  estimate  of  850,000  is  therefore  submitted  as 
the  anioniit  that  can  be  profitablv  expended  during  the  fiscal  year  end- 
ing June  30,  181)0. 

Money  statement, 

July  1,  18'):?,  balance  unexpended $171.64 

.Iinu>  ;U),  1S!M,  amount  exjx'uded  during  liscal  year 79.83 

July  1.  ISIM.  balante  unexpended 01.81 

July  1.  1S!U.  outstanding  liabilities 9.54 

.luly  1.  l,s;U,  balance  available 82.27 

i  Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  June30, 1896    50,000.00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  18ti6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


C(>MMEK('IAL  STATISTICS. 
[Famirthed  by  tln»  collector  of  ciiAtoms.] 

CHSlom-hoHse  rvceipta  from  all  sources, 

Puties  nu  iui ports $17.85 

TcMnia^rcjlurs 1,725.30 

Otbiial  iVts   500.32 


Tttal 2,243.47 


Xnmber.  I   Tonnage. 

_.   .    I 


Vei*8ols  i'ntrrr<l. 
Ve.H8«.'l8  cKrari'd . 


I 


108  i  52,487 

112  65, 100 
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Vpsscln  diiployid  in  I  ho  traffic  of  A  pal  arlii  cola W 

SiipMlimiil  ffc't  of  timber  and  lumber  eiported tK^  13ft OH 

KHtinintcfl  number  of  vessels  anil  river  steamers  arrived  aoil  dvparted..  !30 

Kstiiiiated  tuuiingn  of  above  vcaaols 89,810 

Vh  1 11 «  of  exports  to— 

ForfiRii  toiiiitrii-K *26S.666.0i) 

Coastwise  porU 235,010.0) 

Totiil  v.ilm-..fosporU 488,SeieD 

Viiliio  of  iiiiporta  from — 

Foreign  coiiutrie!! . 51.13 

(.'oiistwiso  ports 21ft00a» 

TotJil  vnhii!  of  imports 210,(S1.15 

Total  valnc  of  importa  and  exports GSf^TlT.li 

Estimated  value  of  ex]iortH  to  roastwlso  ports  by  sail  vesaela,  river 

KteaiiieTB.  and  eoastiug  etenniers  ^hich  uo  not  enter  or  clear  ftom 

tlie  enstoni-boiiKe 1,120^000.01 

Kstimateil  value  of  imports 1,350,000.00 

Tboi'o  are »  sanniilla,  whit-h  turn  out  430,000  auperflciol  feet  of  Inmber  per  lif, 
^■itli  Bliint:]i!  RttacbnK'uta  turniDK  out  350,000  aliinc'ee  per  day;  3  oTstei-eanaisc 
factorii-a,  with  a  capacity  of  tjO,000  caua  per  day ;  1  fiab-paclcing  eatalillBhmeiit,  vbiek 
packs  about  li.OOO  biirrcts  por  annum;  1  ico  factory, manDfactariugT  toiupndiT. 

t>in['c^  last  year  tbu  Curabcllu  and  Tallabasseo  Railroad  baa  been  oompleted,  vhkk 
lias  induced  tlie  Ntartint;  of  several  cuteiTiriKes,  such  as  sawmille,  naval  <lepoti,nd 
fn-ish  Ush  packing  cHlabliBbniciita.  All  tbo  products  of  the  above  will  be  bfH|U 
to  and  ahippcd  from  tliie  point. 

Kill'  tbo  ronaons  above  stated.  1  am  coulidcnt  tbat  tlie  boeitieBS  of  the  next  iKil 
year  ivill  be  Uoublo  that  of  the  year  just  ended. 


PLAN   OF  IiIPEO\'E3IEMT. 

The  i'<'port  of  the  exam i nation  iiiid  survey  of  tlie  Apnlachicola  Bim 
is  priiitod  in  the  Koport  of  the  Chief  of  Eu^iDoera  for  1873,  p.  698. 

The  A|):il,irhicolu  liiver  is  formed  by  the  junction  of  tue  Ohatb- 
hdochee  uiid  Flint  rivers  iuid  is  about  105  ndles  long  from  the  jnnctioi 
to  Aiialacliioola  Biiy.  The  chniniel  is  nowhere  less  tban6fbetd«A 
but  is  more  or  less  obstriu-tcd  nfter  cnch  freshet  in  tlie  Cliattahoodm 
and  riint  liveis  by  lof^s  and  i^iings  broii;;lit  down  by  thoae  riren,  ■i' 
by  trees  wliicli  have  fallen  from  its  o^n  heavily  timbered  banks. 

At  ^loei-iisiii  Slough  and  at  the  Upper  and  Lover  Elbo\rB  the  dm- 
iiel  is  very  narrow  and  erooked  and  difficult  to  navigatoand  neob 
8trai{>:liteninj;  and  widening. 

The  act  of  Aui^nst  11, 1888,  dire<-ted  an  examination  of  the  Gll^ 
Kiver,  Lee  Klon^li,  and  the  Cut-off.  The  report  of  this  exatoinattMli 
printi'd  in  the  Annual  Iteport  of  the  Chief  of  Engineera  fbr  IM^^ 
Mill. 

The  act  of  Sejiteniber  Ifl,  18!I0,  appropriated  $2,000  for 
the  exictiiiK  works  on  the  Apabu-hiiola  Itiver,  inclndinif 
The  ongiiial  projert  ivaa  modified  accordingly,  and  nc  iv 
secnrinK  n  tliannel  100  feet  wide  and  C  feet  deepatk  jt 
Apahiehicohi  lliver,  by  the  removal  of  snags  and  ore'haSi 
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and  wideuing:  and  straightening  Moccasin  Slough  and  the  Elbows; 
and  for  securing  a  channel  through  the  Cut-off,  Lee  Slough,  and  tlie 
Lower  Chipola  Kiver  00  feet  wide  and  5  feet  deep  at  low  water,  by  the 
removal  of  logs  and  snags  and  overhanging  trees.  The  estimated 
cost  of  completing  the  original  project  was  $80,333,  and  of  the  improve- 
ment of  the  Cut  oil,  Lee  Slough,  and  the  Lower  Chipola  River,  $7,500. 

APPIIOPUIATIONS. 

Mav23,1828 $3,000     August  2, 1882 $2,000 

April  23,  18;>0 2,000     July  5. 1881 1,000 

March  2.  1831 8,000     Au|ru8t  5, 1S86 1,000 

June  23,  187 1 10.  000     Au«jU8t  11, 1888 2,  000 

Marcli  3,  1875 10,  0(X)  ,  September   19,1890 2,000 

Juiiel8,1878 8,000     July   13,1892 5,000 

Marcli  3,  1879 5,000  

June  11.  1880 2,000  Total 62,500 

March  3,  1881 1,500 

OPERATIONS   TO   JUNE   30,    1893. 

r>etween  1874  and  1880  the  accumulation  of  logs  and  snags  was 
removed  from  the  channel  of  the  Apalachicola  Hiver,  and  a  partial 
improvement  was  made  at  Moccasin  Slough  and  the  Elbows.  Since 
1880  the  appropriati(ms  have  only  sufficed  to  remove  the  snags  and 
logs  annually  brought  down  by  the  freshets  in  the  rivers  above.  There 
is  no  plant  belonging  to  this  river,  and  the  annual  snagging  work  was 
done  by  the  Chattahoochee  River  snag  boat  at  times  when  the  water  in 
the  latter  river  was  too  high  for  channel  work. 

During  the  winter  of  181)1-92  a  large  amount  of  drift  and  obstruct- 
ing timber  was  removed  from  the  Cut-off,  which  enabled  the  river 
stt^uners  to  run  to  Wewahitchka,  Fla.  During  the  months  of  January, 
February,  and  March, 1893,  the  snag  boats  Flint  ami  Chattahoochee  were 
loaned  to  this  improvement,  and  after  clearing  the  drift  and  overhang- 
ing timber  from  tlie  Apalachicola  River,  the  Cut-off,  and  the  Lower 
Chipola  River,  the  boats  succeeded  in  opening  a  steamer  passage  through 
Let*  Slough.  This  new  run  for  the  river  steamers,  although  it  is  incom- 
plete, and  serviceable  only  on  the  up-river  voyage  at  moderate  stages 
of  water,  is  of  great  benefit  in  the  shipment. of  honey,  oranges,  and 
other  crops  of  the  neighborhood,  and  a  saving  of  time  to  steamers. 

WOUK   DONE   DUUING   PAST   FISCAL   YEAR. 

Assistant  Engineer  Thomas  Robinson,  who  has  been  in  local  charge 
of  the  work,  reports  as  follows: 

rroin  lark  of  money  no  channel  work  was  done.  At  present  date  the  condition 
of  the  improvement  is.  with  the  exception  of  drift  logs  and  snags  hrouffht  in  during 
the  \N  intrr  freshets,  uhout  the  same  as  reported  June  30,  1893,  viz,  tlie  channel  of 
the  1  iver  is  fairly  free  from  obstructions,  except  those  that  are  due  to  the  sharp 
bends  at  the  Klbows  and  Moccasin  Slough. 

The  Cut-oft*  and  Lower  Chipola  River  (including  Lee  Slouch)  are  now  open, 
and  if  canfully  handled  the  steamboats  can  come  through  this  waterway  on  the 
upstream  passa^j^e;  but  the  downstream  one  is  a  tedious  and  dangerous  one. 

Tnder  the  approved  project  the  improvement  of  the  main  channel  of  the  Apala- 
chicola Tiiver  may  be  considered  nearly  complete,  Avhile  that  of  the  Cut-off  and  the 
Lower  Chipola  Hiver  (including  Lee  Slough)  is  only  about  half  done,  and  nntil  this 
])art  of  the  work  is  finished  the  practical  cud  designed  by  the  improvement  remains 
unattained. 

It  is  recommended  that  an  appropriation  be  made  to  complete  this  improvement 
in  on 4'  season  and  render  available  at  once  the  work  already  done.  For  the  comple- 
tion of  the  work  no  new  plant  is  needed,  but,  as  before,  the  sua^  boats  of  the  Chatta- 
hoochee or  Flint  rivers,  or  both,  can  bo  utilized  when  otherwise  lying  idle  during 
the  winter  high  water. 
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ESTIMATES. 

For  the  maintenaiu'o  of  the  work  as  it  now  is 13^000 

To  coiiipleto  opeiiiDg  of  Lower  Chipola  Ki^er 5,000 

To  make  im])rovemeut«  at  the  Klbows  aud  Moccasin  Slough 4, 000 

Total 11,000 

^11  of  which  can  be  proiitably  expended  during  the  fiscal  year  ending  Jane  90, 1896. 

BECOM3IENDATIONS  AND  ESTIMATES. 


It  is  estimated  tluit  $2,0(K)  will  bo  required  for  the  annual  snagging 
o])erati()iis  on  the  Apalachicola  River  proper;  that  the  iuiproveuents 
Deeded  at  the  Elbows  aud  Moccasiu  Slough  can  be  completed  for 
$4,000,  and  that  the  opening  of  a  practicable  steamboat  channel  (for 
X)assa^e  in  both  directions)  can  be  completed  through  the  Ont-off  and 
tlie  Lower  Chipola  River  for  $5,000  by  using  the  Chattahoochee  and 
Flint  River  snng  boats  at  times  when  they  are  not  employed  on  those 
riv(4\s,  respectively,  on  account  of  high  water. 

The  country  contiguous  to  these  waterways  is  entirely  dependent 
ui)on  them  for  tran8i)ortatiou  and  mail  facilities,  and  it  is  very  impor- 
tiint  that  tlie  many  steamlK)ats  engaged  in  commerce  npon  them  shoidd 
be  able  to  make  their  trips  with  regularity  and  safety. 

It  is  therefore  respectfully  recommended  that  the  entire  amount 
asked  for  above  be  made  in  one  appropriation. 


Money  siaumenU 


s 


AiMoniit  that  can  ])c  profitably  ex])eiidcd  hi  fiscal  year  endinff  June 30, 1896  $11,0001 00 
iSulHiiittcd  in  coiii])Iianco  with  requirements  of  seotions  2  of  riTer  &nd 
(     harbor  actu  of  18GG  and  1867  and  of  sundry  civU  act  of  March  S^  1803. 


COMMKKCIAL  STATISTICS. 


Cut-off  and  Lower  Chipola  Biver, 


Hon.  J.  I).  Pirron;:,  of  Wewahitrhka,  Fla.,  writes: 

There  wm*  shippr.d  during?  the  yrar: 


ArticloH. 


OrMii^jr.s bozM. 

iloiiiv pound*. 

(irIM'i.il  t'n'i;^lit do... 

Sjiwrd  I II Mil),  r feet,B.M. 

.^■•innri*  (lii-\vii>  liinibi-r ..do. .. 


l>y  rccriviiii;  of  frriirhts  from  and  delivering  our  prodncta  dJreetly  to  the 

la,  and  Hry ant's  landings,  instead  of  ti 


ho.'its  ;ii  \\  fwaliili-hka.  Prase,  Mni^noli: 

ii)i<;  tlHMii  .(cniss  ih<>  lakes'  route  hy  wagon  and  ferry,  we  have  mode  a  aaTia^  tothi 

( <»iMtMiinity  ol'over  iT^'.MHK). 

i'lir  ii'lv.inta^xes  ot'  tlie  ]>artial1y  oju'ned  Lee  Slough  to  the  Inmbormen  emaolto 
« •*lin:.»t«Ml :  l»iit  they  nrv  enormous. 

I'.y  p!iNMii;r  the  openhiLC  of  the  shtngh  to  completion,  the  river  steuiMn  will %• 
:.1t|e  to  make  ilit^  passji'^i'  "u  the  deseending an  well  as  the  ascending  tripa^uidthi 
m.-iil  and  passinird's  can  lc(»  on  hoard  at  our  landings  instead  of  oroeainjg  to  Ida  li 
meet  a  ^earner,  wliieji.  ]ierrliance,  has  already  previously  gone  by  the  plMOb 


-I 


rT':^.  _.<•-•. 
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Tbo  ;nlvanta«^e8  of  a  prompt  mail  delivery  to  us  may  bo  estimated,  when  I  say  that, 
taking;  the  li^xuren  of  the  hist  month  of  Marcli — \Yhich  can  not  bo  tak<>n  as  an  nnfair 
avt'rai^o — the  post-otlice  business  for  the  year  would  be: 

Packaijt's  and  lotten*  sent  out 17,  400 

l*ackajj;es  and  h'ttors  rereived 24,  000 

Money  ordrrs  issued $13,  03(5. 80 

Moi»ey  orders  paid (>,  663.  SK5 

Yours  truly, 

.F.  D.  PiitiuiN(i. 

The  coninienial  statistics  of  the  main  channel  of  the  Apalachicola  River  are  so 
rouihinod  with  those  of  the  Chattahoochee  River  that  a  true  separation  is  impossi- 
bit',  and  a  referi'uce  is  made  to  that  river  for  figures. 


P3. 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

PLAN    OF   IMPROVEMENT. 

The  i)resoiit  plan  of  improvement  was  adopted  in  ivccordanee  with 
the  recommendation  contiiined  in  the  reports  of  examinations  and  sur- 
veys of  the  Flint  Itiver,  printed  in  the  Annual  Kei)orts  of  the  Chief  of 
Kn^iiieers  of  1873,  p.  707,  and  1879,  p.  818. 

I'he  project  provides  for  a  low-water  channel  3  feet  deep  and  100  feet 
wide  from  the  Junction  with  the  Chattahoochee  liiver  to  Albany,  Ga., 
an  estimated  distance  of  105  miles,  and  for  a  navigable  channel  for 
lijriit  draft  steamers,  at  moderate  stages  of  water,  from  Albany  to 
Montc/iima,  (la.,  an  estimated  distance  of  77  miles,  to  be  secured  by 
the  removal  of  snags  and  overhanging  trees,  cutting  through  the  rock 
reels,  and  deepening  sand  bars  by  works  of  contraction  and  shore  pro- 
tection. 

1  >elow  Albany  the  work  consists  principally  in  excavating  the  reipiired 
channel  through  the  rock  bottom  of  the  river,  and  the  improvement 
etVected  is  of  a  i)ermanent  character.  The  few  snags  and  logs  brought 
down  by  the  winter  freshets  must,  however,  be  removed  annually. 

From  Albany  to  Warwick,  38  miles  above,  low-water  navigation  is 
pri'vented  by  a  series  of  rock  shoals,  on  which  the  low-water  depth  is 
from  (» to  IS  inches.  Between  Warwick  and  Montezuma  the  improve- 
ment consists  mainly  in  the  removal  of  snags  and  logs  and  overhanging 
tries. 

Kx]»erience  in  working  on  the  river  above  Albany  has  shown  that  a 
])racticable  and  useful  navigation  of  this  section  of  the  river  at  nuwler- 
aie  stajics  of  water  can  i)robably  be  secured  only  by  providing  slack- 
water  navigation  by  dams  and  locks,  and  that  the  work  now  being  done 
is  ot  no  commercial  benefit  Two  bridges,  without  draw  openings,  at 
distances,  resp(»ctively,  of  16  and  41  miles  al>ove  Albany,  now  prohibit 
steamboat  navigation  at  tlie  higher  stages  of  water,  but  no  procee<lings 
have  l)een  instituted  to  comi>el  the  insertion  of  draw  spans  in  these 
bridges,  tor  the  reason  that  no  complaint  has  ever  been  nmde  against 
them,  and  there  appears  to  be  no  desire  to  operate  a  steamboat  on  this 
section  of  the  river. 
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Ari'i:«iri:iATii.iX>. 

Tor  (,h;ittaljo«ii-li»  o  ::inl  Flint  riviT-:             March  3.  1881 $13,000 

Jiiiif  !'.'»,  1»<71 ^jr,,i*tk>     \ntrnsi  2,  1882 25.000 

March  U.  lui:* 25, 'mO     Julv  5,  1»84 20.000 

Au^'ust  II.  I':*;*; 20,r«ix»    Au;;ust  n,  1886 ao,ooo 

August  11.  1888 20,0n0 

Total -TO.fiOO     .Septviiiher  19,  1890 2ft  000 

■-- July  13,1892 15,000 


.Iniiij  18.  l'*7'< lo,CiOO  

Manh:;,  187U 7.  (K>J  Total 1?J.000 

.Juiiif  It,  18^0 2<»,«y> 

OPERATIONS   TO   .lUNE   30,  1S93. 

A  liUMleratcly  otlicit-iit  Wdikiii^  plant  lias  been  x>rovided  for  rock 
(^\c•avlltio]i  below  Albany,  <ia.,  ami  for  snagging  oi>erations  above 
Albany. 

Ilelow  Albany, — Sonic  loose  rock  excavation  had  been  done  at  all  the 
slioals  between  Albany  and  I>ainbridge,  and  the  material  disposed  of 
in  spur  dams.  There \va8  a  completed  and  permanent  channel  from 
Albany  to  Newton,  a  distance  of  33^  miles.  Between  Xewton  and 
l>ainbri(lge,  a  distance  of  42  miles,  the  channel  was  passable,  with  care, 
at  nioderat(i  stages  of  water,  but  at  low  water  was  in  many  places 
impracticable.  J>etween  liainbridge  and  the  mouth  of  the  river,  a 
distance  of  .*><>  miles,  the  river  was  navigable  throaghoat  the  year,  and 
rcMinired  but  little  iinprovenient  aside  from  the  removal  of  drift  logs  and 
snags  brought  in  by  the  winter  floods. 

Ahorr  Alhany, — ^Snags  and  other  drift  and  overhanging  trees  had 
been  removed  from  the  channel  from  time  to  time  between  Albany  and 
Montezuma,  and  some  of  the  loose  bowlders  had  been  removed  from  the 
channel  between  Albany  and  Warwick. 

WORK   DONE   DUKING   PAST  FISCAL  YEAR. 

Assistant  Kngineer  Thomas  iiobinson,  who  has  been  in  local  charge 

of  the  imi)rovement,  reports  as  follows: 

Ihloir  J Ihan I/.— KiiTly  in  July,  18!)3,  tlic  drillhig  barge,  haying  finished  tlio removal 
<;!'  th<;  nt't'  at  th<^  foot  of  ]-Vr;;iiKon  Shonls,  was  droppeil  down  the  river,  remorinf 
<)V('rliaii;riii;r  tror.s  i'min  the  haiikH  and  scattered  lo<;.s  and  snacs  and  loose  bovldsn 
I'loni  the  channel,  <i.r>  miles  to  ( )doni.s  Shoals,  whero  steady  work  was  found  in  blait- 
in<<;  and  removing;  lar^o  isolated  rock  masses.  (The  term '*  shoals,"  ns  applied  to 
tlir<u  ohstructions,  is  rather  misleading,  for  in  reality  they  arc  nothing  but  separate 
lumps  of  silicions  roe k  left  where  the  water  has  cut  a  doi^p  channel  throogh  tlw 
softer  limestone.)  'I'liis  work  eonipletcd,  the  bar;;o  was  dropped  down  the  riverS 
miles,  to  Newton  Shoals,  whero  excavation  was  continued  until  the  exhftosted 
ap])ro]iriation  put  a  stop  to  tieldwork  and  the  boats  were  taken  up  the  river  tolia 
u])  ill  a  sale  place  near  naeonton,  (ia. 

Iietween  rer;^ns()n  and  Newton  Shoals  there  were  removed  from  the  channel 500 
(»verhan;j:in;:  tr<-es,  1^02  stumps,  71)  snags  and  logs,  and  1,008  cubic  yards  of  rock. 
Tins  rock  wms  deposited,  where  necessary,  in  the  eoustrnctiou  of  dams  and  break- 
waters. As  t  heso  obstructions  wen;  scattered  a  map  was  cousidorcd  nnnecessaiyaad 
no  surveys  were  made  for  one. 

Ahnrc  Albany.-  No  channel  work  was  done  b<'twoon  Albany  and  Montemma.  Wsik 
(HI  the  sna<<:  boat  I'lint  was  continued  and  completed  except  setting  np.thepUsI 
hous(H  ami  tlic  woo<lwork  of  the  wheel. 

(  ()NI)rn(>\   <)K   IMPKOVKMKNT  .IIXK  30,  VSH, 

lUhnr  A  Until  If. — There,  is  a  completed  channel,  navigable  at  all  seasons  of  the  JMV 
between  Albany  and  Newton,  a  distance  of  8:)^  miles.     Between  NeiftoB  and  iMOh 

brid«<:e  navigation  is  imposHilile.  at  low  water,  on  account  of  the  rock 


" « n'  this  amount  if  1S,000  was  expended  on  Flint  River. 
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Hainbriil«^e  tlio  stream  is  navigable  at  all  seasons  of  the  year,  and  this  part  of  the 
river  is  well  used  by  the  steamers  navigating  the  Chattahoochee  and  Apalachicola 
rivvTs. 

Above  Albany. — Between  Warwick  and  Montezama  the  channel  is  deep  cnongh,  but 
narrow  and  eiookod  and  njore  or  less  obstructed  by  logs  and  snags.  Between  War- 
wick and  Albany  the  channel  is  obstructed  by  rock  sboals,  and  low  bridges  without 
draw  openings.  No  attoyii)t  at  navigation  of  this  part  of  the  river  was  made  during 
the  ])ast  year,  none  appears  likely  in  the  future,  and  hence  the  obstructions  men- 
tioned do  not  count. 

RECOMMENDATIONS   AND   ESTIMATP:S. 

Brlow  Alhamj. — It  is  reconimeiuled  that  the  work  of  clearance  of  the 
rock  shoals  be  continued  down  the  river  to  Baiubrid^e,  and  that  the 
working  plant  be  increased  by  the  addition  of  a  small  dredging  machine 
for  handling  loose  material.  Such  a  machine  would  accelerate  the  work 
and  ^jreatly  reduce  the  cost  of  it.  Below^  Bainbridge  it  is  recommended 
that  the  drift  logs,  snags,  etc.,  be  removed  by  the  snag  boat  which  plies 
the  Chattalioochee  Biver. 

Above  Albany, — For  the  Flint  River  above  Albany,  no  further  recom- 
mendation is  made  for  any  work  or  appropriation. 

F.STIMATKD    COST   FOR   FIS<AL   YEAR   ENM>I.\G   JIXE   30,    1896. 

Repairs  and  additions  to  present  plant $4,  000 

Drilling;  barj^e  crew,  eij^ht  months,  at  $1,000 8,000 

Sna^r-boat  crew,  two  months,  at  $1,000 2,000 

( )rtice,  engineerini;  and  contingencies 2, 000 

16,000 

Now  drt'd^inp:  machine  (estimated) 10,000 

Crew  of  wanie,  ei^ht  months,  at  $1,000 8,000 

Two  additional  rock  barges,  at  $1,000  2,000 

20,000 

Money  statement. 

July  1,1H93.  balance  nnexpendod $9,606.83 

.Inne  30,  181U,  amount  expended  during  fiscal  year 7,560.76 

July  1. 1S04,  balance  unexpended 2,046.07 

.hilV  1.  1S1I4.  outstanding:  liabilities 252.33 


'O 


July  1,  ISJM.  balance  available 1,793.74 

t  Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1896    36, 000. 00 
V  Suluintt^'d  in  compliance  with  re<iuirement8  of  sections  2  of  river  and 
(      harbor  acts  of  186G  and  1867  and  of  snn<lry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 

Assistant  Engineer  Thomas  Kobinson,  in  local  charge  of  the  improvement,  reports 
as  follows: 

Jietu'rni  Albany  and  Montezuma, — None.  There  has  been  no  commercial  navigation 
of  this  section  of  the  river. 

Hctwccu  Albany  and  Bainbridge,  the  commerce  was  confined  to  transportation  of 
naval  stores  by  natboats,  and  sawed  and  round  lumber  by  rafts.  For  neither  of 
these  could  definite  figures  be  obtained,  but  from  various  hearsay  statements  a  fair 
estimate  for  naval  stores  is  700  barrels,  100  tons;  round  lumber, 4,320,000  feet,  B.  M., 
10,S00  tons;  sawed  lumber,  2,000,000  feet,  B.  M.,  5,000  tons. 

Mr.  Ed.  L.  Wight,  ex-president  of  the  Albany  Navigation  Company,  writes: 

*'  No  boat  has  made  a  trip  on  Flint  River  since  January^  1893,  so  far  as  I  know. 
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Tor  tlin-e  years  provioiiKly  the  bt earner  Cit^f  of  Albany  made  raf^nlar  trips  IwtwMi 
Albany  and  ){aiu1>ri<lge  when  the  water  was  not  too  low;  bnt  oiRrinff  the  fiwtftit 
verv  <li-y  wcithrr  prevnih^l  each  fall,  tho  river  coald  not  be  socce— inlly  aavinlid 
1>y  li  load«'<l  lioat  and  we  had  to  tie  up,  and  thereby  lose  the  best  bnunaH  M  thi 
yt'ar;  wa  tin  ally  decided  to  Bell  our  boat^  and  did  bo  early  in  1883.  If  tlie  riT«r  WM 
put  in  condition  (aa  luij^ht  be  done)  so  it  could  be  navigated  all  the  yearioaiid.1 
think  an  excellent  bnsinesH  could  be  done  and  the  people  alon^  the  river  greatly 
licndited." 

Hrlow  Hainhrid^^o  the  coimnerce  of  the  Flint  River  ia  blended  with  tbatof  tiu 
Cliattahoochce  and  Apalachicola  rivers  in  such  manner  aa  to  make  a  aeparation of 
the  two  ini])()Bsihle,  and  reference  ib  made  to  the  commercial  atatiatica  of  the  ChittB- 
hoochec  Kiver. 


P4. 

IMPROVEMENT   OF  CHATTAHOOCHEE   RIVER,  GEORGIA  AND  ALABAMA. 

ilENERAL   IMPROVEMENT. 

Plan  of  improvement, — The  present  plauof  improvemeat  was  adopted 
in  accoi'daiice  with  the  recoiiiniendatious  contained  in  the  reports  of 
e\aininatioii8  and  surveys  of  the  river  printed  iu  the  Annual  BeportB 
of  the  Chief  of  Knjcineers  for  1872,  p.  584,  and  1873,  p.  699. 

The  ])rqje<'t  provides  for  a  low- water  channel  4  feet  deep  and  100  6e( 
wi<k\  from  Columbus,  (la.,  to  Chattahoochee,  Fla.,  an  estimated  dis- 
tance of  224  miles,  by  the  removal  of  snags  and  logs  firom  the  channel 
an<l  overhanging  trees  from  the  banks,  cutting  a  channel  through  fbe 
rock  shoals  and  deepening  sand  bars  by  works  of  contraction  and 
shore  ])rotcction. 

The  ini])rovement,  at  many  points,  is  of  a  permanent- character,  the 
hott<Hn  of  the  river  being  of  rock  and  the  banks  not  easily  eroded; 
at  a  few  ]M)ints  the  obstructions  consist  of  shifting  'sand  bars  md 
cavin<x  banks.  Each  freshet  brings  a  considerable  number  of  logs  and 
snags  into  the  channel,  which  must  be  removed  annually. 

In  addition  to  such  amounts  as  may  be  appropriated  for  eontiuoing 
tlie  inipi'ovt^ment  of  the  river,  an  annual  expenditure,  estimated  i 
Ml(),()(K),  will  be  required  for  the  maintenance  of  a  stem-wheel  snag 
boat  and  for  (lie  repair  of  works  of  contraction  and  shore  proteetioa 

AITKUPIIIATIONS. 

Krhni.irv  IM,  1835 $2,000  \  J n no  4,  1880 $SOLlU 

= March  3,  1881 90^0N 

(Mi.-ittaliooclioo  and  Flint  rivors:  Au{;uBt  2, 1882 85^001 

.luiH'L'li,  ISTI 2r).000  Jnly  5,  1884 38^0N 

Mairli  :{.  is7r. IT).  (XX)  AnjruHt  5,  1886 2Q,000 

Au-Mst  II,  1S7(> 20,000  Au;,niKtll,  1888 9Q.O0O 

:  September  19,  1800 SQ^OOI 

Tntul ^70,  (KX)  i  July  13,  1892 tSS^OOD 


.Iiiiir  IS,  1S7S 1S,(KX)  '  Total S1&M9 

Manh  ;{,  1S79 15,  (XX) 

OPKKATIONS   TO   JUNK  30,   1893, 

('on'lUion  of  improrcment  June  30,  1S!)3. — The  work  done  hiSt  JM 
at  Mound  l>ar  had  stood  well,  and  the  channel  over  the  bar  was  IB 
^ood  roudition  and  ;^ave  the  boats  no  trouble.    All  othor  places  tt0 

"Of  thr  .joint  appropriatioiiH  ^'>2,(XX)  \\i\h  expended  on  the  Chat  ihoooliBft  BIWL 
tof  wliich  .f5,(MH)  wvTii  to  bo  expended  between  West  Point  and  ^nBklta* 


< 
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UT)iin))roved  bars  were  a  source  of  constant  delays  to  navigation  at 
times  of  low  water,  and  this  was  esi)ecially  true  of  the  bar  in  St. 
Francis  liend.  The  old  works  of  contraction  and  other  improvements 
made  some  years  ago  at  the  shoals  near  Columbus,  Ga.,  and  at  the 
Woolfolk,  IJpatoie,  and  Sheel  Creek  bars  were  badly  out  of  repair 
(they  are  so  at  date  of  this  report,  and  becoming  worse  as  time  goes 
on),  and  boats  frecjuently  go  aground  at  the.^e idaces. 

WORK   DONE   DURING   PAST   FISCAL   YEAR. 

Assistant  Engineer  Thomas  liobinson,  who  has  been  in  local  charge 
of  the  work,  reports  as  follows: 

T1i<>  Hna;;  boat  Chattahoochee  liavin^  removed  the  obRtriictions  scattered  through- 
out tho  lull  leuj;th  of  the  river,  was  joined  by  the  pile  driving?  barge  in  July,  and 
both  crewH  bc^un  tlio  improvement  of  Woolfolk  Har,  i)  miles  below  Columbus,  Ga. 
This  work  involved  tlie  removal  of  obstructions  to  allow  the  low  water  to  follow 
tbo  same  channel  as  that  of  moderately  bi<rb  river,  and  the  construction  of  dams 
and  bank  protections  to  confine  the  stream  to  the  desired  course.  The  funds  avail- 
able \vt>re  not  suflicieut  to  complete  the  improvement,  and  the  work  attempted  was 
designed  more  especially  to  aid  the  stream  in  scouring  its  own  channel  dnring  the 
winter  freshets.  To  this  end  36  loss  and  snags,  30  cubic  yards  of  rock  dump,  and 
33  piles  (remains  of  a  previous  work)  were  removed,  and  an  area  100  yards  long  by 
15  yards  wi<le  was  plowed  twice  through  the  sand  and  gravel  of  the  bar,  and  two 
spur  <lams  were  built  out  from  the  Georgia  bank  to  partly  close  the  low- water  run 
and  detlect  the  stream  into  the  proposed  channel.  A  rise  of  the  river  stopped  for  a 
few  days  tli<^  mi<l-river  work,  and  a<lvantage  was  taken  to  drive  piles  along  the 
ri«;ht  bank  of  the  river  preparatory  to  the  construction  of  permanent  transverse 
dams  and  of  bank  protection.  This  outlined  work  of  construction  covered  the 
dri villi:  :>ud  trimming  of  477  piles,  cutting  an<l  plac'ing  195  cords  of  brush,  the 
deposit  of  'M  cubic  yards  of  roc^K  and  two  old  boilers  as  ballast,  and  the  use  of  2,800 
feet,  1^  M.,  of  lumber  for  wales,  braces,  etc.,  on  the  dams. 

This  work  <lone,  the  boats  were  taken  down  to  Burdock  Landing,  sundry  repairs 
for  ])res(>rvation  wen^  made  to  the  cabin  of  the  snag  boat,  and  to  the  hull  and  cabin 
of  the  pile  driver,  and  the  plant  was  laid  up. 

A  barge  for  the  transportation  of  rock,  brush,  etc.,  had  been  needed  for  some 
years,  and  when  this  year  the  old  hull  of  the  snag  boat  Flint  was  available  for  the 
))urpo8e,  authority  was  obtained  to  transfer  and  repair  it  for  the  Chattahoochee 
Kiver.  Tpon  stripping  the  old  boat  for  repair  it  was  found  to  be  in  bad  condition 
in  the  upper  timbers,  and  more  work  needed  than  anticipated  for  its  repair. 

Thesi*  repairs  cost : 

Choice  lumber  (0,080  feet,  B.  M.) $121.60 

Labor  ami  meclianics 227.50 

l$olts,  nails,  paints,  oakum,  etc 56.00 

Total 405.10 

CoXniTlOX    OK    IMPKOVEMKXT   Jl'XK    30,    1894. 

The  conditions  of  things  in  channel  have  changed  but  little  since  June  30,  1893. 

riie  working  plant  is  one  year  older,  and  that  means  much  for  boats  beginning  to 
decay.  The  snagboat  Chattahoochee  has  served  its  day.  Its  wheel  was  stripped  and 
shear  frame  taken  <lown  and  put  on  the  bank  to  lighten  the  load  and  insure  a  safe 
tloMtation  while  laid  up.  Nothing  further  can  be  done  with  this  ]>oat  until  anew 
hull  is  built  for  it  and  the  old  cabin  and  machinery  transferred  theret<f.  This  will 
cost  ."fl5.(^M).  The  pile-driving  barge  needs  repairs  of  deck,  deck  beams,  etc.,  and  the 
various  bateaux  and  skitl's  must  have  thorough  overhauling  before  another  season's 
work  is  l»eguu. 

RECOMMENDATIONS   AND   ESTIMATES. 

The  c'oiiimerce  of  the  Chattahoochee  River  warrants  a  good  navigable 
channel.  Four  boats,  weekly,  have  been  making  through  trips  from 
Coliun])u.s,  (Ja.,  to  Apalachicola,  Fla.,  but  they  could  carry  full  loads 
only  at  times  of  high  water.    It  is  recommended  that  all  the  old  works 
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of  iniprovcmciit,  etc.,  as  outlined  .above,  be  put  in  repair,  and  that  the 
necessary  new  improvements  be  paslied  as  rapidly  as  possible.  To  do 
tills  the  old  pile-driver,  barges,  etc.,  must  be  put  in  repair,  the  snag  boat 
must  be  renewed,  and  an  Increase  of  working  plant  should  be  mi^e  by 
the  purchase  or  building  of  some  dredging  machine. 
Cost  is  estimated  thus: 

Keino vin^i;  annual  accnniulation  of  drift,  suags,  etc $5,000 

Kcpairs  ()t'i)lant  and  new  drcdginj^  machine 12,000 

Complrtion  of  iniprovLMnent  at  Woolfolk  Bar 7,000 

Kepairs  to  works  of  contraction — 

Near  Colnmlms,  (Ja ' 13,000 

A t  I 'patoie  Creek 3,000 

At  Shell  Creek 5,000 

Excavation  and  control  of -water  in  St.  Francis  Bend 30^000 

Excavation  of  rocks,  etc.,  at  Kin^  Rocky  Rock  Island,  etc 31,000 

Total 100,000 

Mo ney  sUt  temen f . 

July  1, 1S9:?,  balance  unexpended - $8,156.40 

June  'M)j  ISIM,  amount  expended  during  tiRcal  year 7,019.00 

July  1, 1894,  Italancc  unex]iended 1,106.90 

.July  1.  IHIM,  outstanding  liabilities 141.67 

.July  1. 1891,  balauco  available 9^13 

i  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Jano  30,1896  100^  000.00 
^  Submitted  in  compliance  with  requirements  of  Bections  2  of  river  and 
(     harbor  acts  of  186C  and  18G7  and  of  sundry  civil  act  of  March  3, 1898. 


COMMKIK'IAL   STATISTICS. 


The  business  done  by  steamboats  herein  named  has  been  compiled  in  thefoUowiig 
table  from  statements  furnished  by  the  .agents  of  the  Central  Line,  the  People's liM^ 
the  Merchants  and  Planters'  Line,  and  the  Columbus  and  Galf  Navi^^tion  CompUfi 
all  of  Columbus,  (Ja. 

The  .steamers  run  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  tlience  np  the  Hilt 
Kivrr  to  Hainbrid^o,  (ia.,  tlience  down  to  Apalachieola,  Fla.  On  the  letarn  tiif 
thoy  call  at  naiubrid^e,  thence  to  Columbus.  Stops  are  made  on  both  the  down M* 
up  river  jouruoys  at  all  landings  where  business  is  offered. 


SttTii-wluM'l  HioaiiiboatH. 


I 


Draft  of  water. 


tounago     '  ' 


Fnmiio  Fcarn 
C^iiri'ii  City. .. 
A  jijiljulu'n  . . 

Flint 

rnctoluH 

Naijul 

Hay  City 


179. 32 
150. 03 
IGl.OO 
135.  51 
149. 12 
173.  77 
87.45 


LilEht, 

Loaded. 

Infhe*. 

Fret. 

24 

5 

'         22 

6 

28 

5 

18 

6 

24 

6 

18 

H 

20 

4 

Round  trips' 

between 

Oolvinbiia, 

Ua.,  and 

ApaJaeU- 

oolajna., 

TiaBain- 

bridga.  Ua 


tm 


%m 


APPENDIX   P — REPORT   OP   MAJOR   MAHAN. 


1261 


Freight  carried. 


Artirlea. 


Cotton bales . 

Cotton  seed Backs. 

Fertilizers rto . . 

Hides  nnd  skins packages. 

Li ve  stock bead . 

Lumber feet. 

Provisions packaj^es . 

G  rain sacks . 

Miscellaneous  freight packages. 

Naval  stores barrels. 

(^>tton-8eed  bulls .^ bales . 

Bricks 

Shingles V 


Total 


1 
Quantity. 

Tons. 

24.514 

6,007 

9.015 

541 

34,124 

3,355 

224 

14 

344 

147 

85, 540 

185 

263, 004 

7,382 

34,  562 

2,441 

197,  385 

7,776 

11,  051 

2,942 

1,965 

10 

407,  225 

1,084 

3,  363,  880 

604 



^    32,478 

Estimated  value  of  above  freight  (in  round  numbers),  $2,039,000. 

In  addition  to  the  business  done  by  boats,  quantities  of  hewed  and  round  timber 
are  rafted  down  the  river;  no  definite  figures  of  such  business  are  kept,  but  the 
amount  will  bo  covered  by  the  returns  for  Apalachicola  Bay. 


IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA, 

BETWEEN  WEST  POINT  AND  FRANKLIN. 

PLAN  OF  IMPROVEMENT. 

This  section  of  38  miles  of  the  river  consists  of  a  series  of  pools  vary- 
ing in  length  from  one-half  to  5  or  G  miles,  separated  by  rock  shoals  and 
rapids,  in  some  of  which  the  fall  is  as  great  as  8  feet  to  the  mile.  In 
the  pools  the  width  of  the  river  is  from  300  to  500  feet,  with  a  channel 
nowhere  less  than  4  feet  deep.  At  the  shoals  the  river  is  much  wider, 
with  numerous  islands,  and  low-water  depths  in  many  places  of  only  a 
few  inches.  The  bottom  is  generally  of  rock  and  the  banks  are  stable. 
There  are  few,  if  any,  sand  bars  and  but  lew  snags. 

An  examination  and  partial  survey  of  the  Chattahoochee  Eiver  from 
Gainesville,  Ga.,  to  Columbus,  Ga.,  which  includes  the  section  between 
West  Point  and  Franklin,  was  made  in  1879,  under  the  direction  of 
Lieut.  Col.  (then  Maj.)  W.  E.  King,  whose  report  is  printed  on  page 
1705  of  the  Keport  of  the  Chief  of  Engineers  for  1880.  This  report 
stated  that  the  improvement  of  the  section  of  river  from  the  West  Point 
and  Atlantic  llailroad  bridge,  near  Atlanta,  to  West  Point,  a  distance 
of  108  miles,  appeared  entirely  feasible,  at  an  estimated  cost  of  $480,474, 
which  includes  the  cost  of  eight  locks. 

The  river  and  harbor  act. of  September  19, 1890,  provided  for  a  pre- 
liminary examination  of  the  Chattahoochee  Eiver,  Georgia  and  Ala- 
bama, between  West  Point  and  Franklin.  This  examination  was  made 
in  November,  1890,  by  Assistant  Engineer  Thomas  Eobinson,  and  the 
report  of  Capt.  Price  thereon  is  printed  at  page  1756  of  the  Eeport  of 
the  Chief  of  Engineers  for  1891.  From  the  cursory  examination  made 
by  passing  down  the  river  in  a  skiff,  at  a  stage  above  low  water,  Mr. 
Eobinson  concluded  that  the  section  of  river  under  consideration  could 
be  made  navigable  by  the  construction  of  one  lock  at  Bentley  Mill 
and  by  rock  excavation  and  training  dams  at  the  other  shoals  and 
rapids.  For  the  reasons  stated  in  the  report  it  was  recommended  that 
this  section  of  river  should  be  surveyed  for  the  purpose  of  submitting 
plans  and  estimates  for  its  improvement.    The  Chief  of  Engineers  and 
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tlie  Division  Eni;iaccr  did  not  coiK-tir  iu  ttiis  i-ccommoutlatiuu,  and  no 

snrvoy  was  niadu. 

Tlie  river  nnd  hnrbor  act  of  July  13,  IS'-iH,  coutainccl  this  prarinon: 
Inipravliig  CbutUtliiMitUFo  River,  Geor^iK  and  Alftliaina :  YJonUnnbtg  ImpveTAuital, 

tweiity-tivd  tlioui'iiud  dulliirs,  of  wliU'Ii  livo  LliuUBUiid  doUant  tin  to  h«  umJ  na  thu 

Iturtiuii  of  lliu  rivBf  Iwtween  West  Point  iiuil  l-'mukliu. 

After  tlie  Uiissii^^u  of  thie  appropriiitioii  it  was  Icanu-d  lliat  thetliat 
taliuuuliee  Navigation  Compauy,  which  claims  to  liavu  sjieiit  .ilwiit 
tl(i,('*'('  in  improvement  work  ou  the  river,  had  enipioyfd  Mr.  David  C. 
Barrow,  jr.,  a  civil  eDpiiieer,  to  make  a  eurvey  hetwvcii  Went  i'oint  .iikI 
Fraiikliii  in  1890.  The  Chattnhoochev  Navigation  Company  furuidird 
thta  iiQice  with  a  copy  of  his  report  and  maps. 

On  Jnly  26,  llSie,  the  following  project  of  imprOveuinnt  for  this  im- 
tion  ofc  river  was  sabiiiitttd  by  Capt.  P.  M.  Price,  Corps  of  Eugiti4>^ni: 

I'rajerl.—Ta  Tamnre  tiioluMet  ruuk  «ho*lii,  imniltLad  jn'i'iel  ttiiis  l>y  iMcavmliouanil 
Iij-  viotUs  of  i'iintr«iiIion;  U>  runiovo  uvcrbaiiKing  trves  Oxim  tbo  tiaukn,  and  »atffi 
liiga,  nitit  otbur  i>b«tm>'11uiiH  frciin  Uio  cbimn«l,  und  M  oviTCiimti  f  1i«  titoro  unm 
obatmctlotia  b;r  tbe  conkimrtim)  tf  luckc  unddutns  to  Klra  a  miniinntu  drptbaf) 
fciitnt  low  irateriu  ttm  (.'Imtiiiet  lietncen  Wwt  Puiiit  and  Franklin,  atlUtannivf  3l 

1  ncummeiid  fiirtbiT  that  ii  imrt7bu  organizml  for  working  im  lh<>  Hlinala  Iictwfn 
Wrst  I'uiiit  and  lieulli-y  Mill,  uud  cuntinntt  irorbiiig  until  tlio  alttiuth  arv  piit  in  » 
goad contliliuu  as iir^i'ticaUU',  or  until  Uie  fuiidi  im-  uxlisuaU-il. 

Afli-r  tliB  cinpletinii  uf  tbc  isnn'eyal  Bon  lie  j' Hill,  imdallirr  •■spcrlipucoliaailuMn 
th"  nvcrngp  uiml  p«r  onbio  yaril  of  tbe  work  an  thu  nbanbi,  I  vliull  HiiLnill  an  mU- 
lunto  of  lUL'  toBt  uf  compirtiog  the  improveuiunt. 

Tlieao  n-coR)incniIutiuus  were  approvP«l  l>j'  Iptber  of  Augmat  5,  ISK!. 
APPHorniATioNf. 

I   for  imprnviBj-  Cluttaboosboo 


ruMlHTlOW  (IF  IMPROVEKESI  JUMB  30,  1E03. 

Tlie  work  of  improving  tliia  i«ection  wt^  eomniencotl  Aufni^t  15,  IfSd, 
<it  Kliit  Hock  Shoiilx,  and  continut-d  through  the  workhtc  i^eiiMin.  At 
the  llmf  of  siiHpenmon  the  improvement  of  those  shoals  wna  nenrl}' 
iMiiii])hfted. 

WOKK   nOSK   IIUBIKO   PAST   FIDCJU.    VKAB. 

^»si^tJ1lt  Eii^iiii'cr  D,  M.  AndrcwM,  who  wa»  in  local  ['hsrf{o  of  tbe 
work,  fi'ii'M  I-.  ,1-.  ii.i:(,w.s: 

Tliou'  I  vTition  ut  K1nt  Ro<^k  eihouls  W3«C(nQ|tl*tr>l  AnKoat  31, 

I^»».  :iii'!  .'I    .  .'  ,  li:irat'li<rt'<miLii«nc'-(>il  al  Kub«rts  Shiotl-.  abtiat  mtMrtcr 

(jl  a  irii]-  '■■  !■■"  I  I"  >*"r-l^  lit  tlu'Bi'  HlinalB  wa»  stispetJilFiI  Oi^toltor  IH,  ISHi  f 
Ri'i;uiuit  <if  llit>  i>xli:iiif<lliiii  of  tliHaiiiTofiriikUun.  Tbcbw»tini;bad  binm  lliiMiMl,t«l 
eoinc  III  Ihu  bbwted  mulvrial  JiLill  riMnaiiM  Iu  be  r«ui»vnl. 

Uii  Ui'lulitr  12.  1803,  wkilu  tho  Hvor  nnn  at  its  lowoat  tloftf,  tbc  nimatmtl^wi 
pirnseil  lliri>n|(b  thn  p.linitTinlB  at  K(ibi!rt«  And  Flat  Ritr-k  SIiwiIa  iriUntat  MHriMtilMliC 
■my  olntrnctinn.  e)cept  at  Paliarta  Sbnnln,  from  iinrtmMreJ  blaatvil  inalMSol 

Aln<iv.i>Hli<i-cbanud«r30fnnt  ill  width  anil  n  dupth  of  3  (i-vt  baa  Ih<mi  ■emml  at 
VlBt  l(o<-k  Miuids. 

AnuMtvU  ill  tnjr»iniTt  for  isns,  tlia  Rmploymnnt  ofiirbniUrifbiriid  i>ii-tliiMli^iHin«- 
eitntfil  by  tlii<  Mnnllutmi  of  thn  npi>r'iprlAtinn,  hnm  iiddoil  inni-h  t»  iIib  rtmt  «r  Ibi 
wntk,  wliilD  an  nnaitinlly  rnlny  aDufHiT  and  canM-iiiimt  bleb  ««t0  ((ban  bann; 
bwii  only  fifty -aight  workiiii:  diiywdntltit!  tbc  tuumba  of  .Iiuitf,  .Inly,  Aiwiut,  Sup- 
tonibcr,  luid  to  thunnddia  otOfUiUnr,  wIii'H  tliasruik  wai>«ii>iipi'ndi>il),  haa  liripodla 
mcrooto  tliB  cost, 

Tbt>  roll'iwinir  i"  a  HinliMiimt  of  oxpnndiTures  and  nwl  iif  LlianiH'l  r.x«<«v«Um.  U 
UiuBl  Iv  boriiu  ill  iiiiui),  hoiy>-v<:r.  tliat  rli\N  huui  iui'liidue  tlu'  pimC  of  dopi«rbl|  >ta 
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excavated  material  in  and  bnildini^  the  necessary  wine  and  .training  dams  for  con- 
centrating the  water  in  tlio  channel  and  re<lucing  the  slope. 

Flat  Rock  Shoals : 

Plant $25.15 

Labor 736.72 

Engineering  and  8nj)erintendence 15. 00 

Subsistence 240.99 

Miscellaneous 40. 73 

Material 276.10 

$1,334.69 

Amonut  expended  during  the  previons  fiscal  year 2, 895. 36 

Rock  excavation,  216  cnbie  yards,  at  $6.48  per  cubic  yard;  178 
linear  feet  training  dams, 
Roberts  Shoals : 

Plant $0.50 

Labor 421.47 

Engineering  and  stiperiutendence 30.  00 

Subsistence 56.  73      * 

.  Miscellaneons 19. 74 

Material 25.70 

554.14 

Rock  excavation,  24.86  cubic  yards  at  $6.46  per  cnbie  yard. 

Amount  expended  during  previous  fiscal  year,  survey  at  Bent- 
lev  Mill 121.14 

Available  balance  Juno  30,  1894 '94.67 

Amount  appropriated 5,  000. 00 

The  small  balance  of  the  appropriation  available  having  prohibited  a  survey  of 
the  part  of  the  river  which  has  been  improved,  no  map  is  submitted. 

RECOMMENDATIONS   AND   ESTIMATES. 

As  the  Division  Engineer  of  the  Southwest  Division  has  expressed 
the  opinion  that  this  part  of  the  river  is  not  wortliy  of  improvement, 
and  as  this  view  has  received  the  approval  of  the  Chief  of  Engineers, 
it  is  recommended  that  work  on  this  part  of  the  river  be  abandoned. 

Tliercfoie  no  estimate  for  further  appropriation  is  submitted. 

Money  statement. 

July  1,  1893,  balance  unexpended $2,  240. 39 

Jnne  30, 1894,  amount  expended  during  fiscal  year 2, 145.  72 

July  1, 1894,  balance  unexpended 94. 67 


COMMERCIAL   STATISTICS. 


Bepented  efforts  have  been  made  to  obtain  commercial  statistics  upon  this 
improvement,  but  as  yet  no  success  has  been  mot  with. 

During  the  fiscal  year  ending  June  30.  1893.  freight  was  carrie<l  on  this  portion  of 
the  river  to  the  amount  of  4,873  tons,  the  estimated  value  of  which  was  $1,200,000. 


P5. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  FLORIDA  AND  ALABAMA. 

PLAN   OF   IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  examinations  and 
surveys  of  the  river,  printed  in  the  Annual  Eeports  of  the.  CVAfcJl  ^^ 
Engineers  for  1872,  p.  588,  and  1889,  p.  1423. 
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The  project  i)rovides  for  obtaining  a  low-water  navigable  channel 
from  the  mouth  of  the  river  to  Ifewton,  Ala.,  an  estimated  distance  of 
1G2  miles,  by  the  removal  of  logs  and  snags  from  the  channel  and  over- 
hanging trees  from  the  banks,  by  excavating  rock  shoals  and  by  deep- 
ening sand  bars  by  works  of  contraction  and  shore  protection. 

At  Caryville,  Fla.,  100  miles  above  its  mouth,  the  river  is  crossed  by 
the  Pensacola  and  Atlantic  Bailroad. 

The  country  along  the  river  below  Caryville  is  sparsely  settled,  and 
the  business  consists  almost  exclusively  in  the  cutting  and  rafting  of 
lumber.  This  portion  of  the  river  is  so  little  used  for  commercial  pur- 
poses that  no  work  has  been  done  on  it  for  several  years  past. 

Geneva,  Ala.,  25  miles  above  Caryville,  is  a  thriving  town  and  is  the 
trading  and  shipping  point  for  a  rich  agricultural  region  surrounding 
it,  which  is  rapidly  increasing  in  population,  and  which  is  dependent 
upon  the  river  for  the  transportation  of  its  products  and  supplies. 
Nearly  all  the  commerce  of  the  river  is  carried  on  between  Geneva  and 
Caryville,  the  nearest  railroad  point.  Consequently,  during  recent 
years,  the  improvement  has  been  confined  mainly  to  this  section  of  the 
river.  The  channel  has  been  pretty  well  cleared  of  the  accumulation 
of  sn^gs  and  logs  which  formerly  obstructed  it,  but  low-water  naviga- 
tion is  still  impeded  by  several  sand  bars. 

During  the  low-water  season  of  1892  the  deepening  of  these  bars 
by  works  of  contraction  and  shore  protection  was  begun,  and  it  is  pro- 
I)osed  to  continue  this  work  as  funds  are  available. 

Between  Geneva  and  Hollis  Bridge,  30  miles  above,  the  river  is 
obstructed  by  snags  and  sunken  logs  and  occasionally  by  sand  bars. 

The  obstructions  have  from  time  to  time  been  partially  cleared  out 
between  Geneva  and  Pate  Landing,  25  miles  above,  and  when  freight 
is  offered  steamboats  run  to  Pate  Landing  at  favorable  stages  of  water. 

Between  Hollis  bridge  and  Newton,  7  miles  above,  low- water  naviga- 
tion is  prevented  by  a  series  of  nine  shoals,  formed  by  strata  of  very  com- 
pact blue  clay.  Since  the  completion  of  the  Alabanm  Midland  Rail- 
road from  Montgomery,  Ala.,  to  Bainbridge,  Ga.,  which  passes  through 
Newton,  the  urgent  necessity  for  the  improvement  of  this  section  of 
the  river  no  longer  exists. 

It  is  doubtful  if  this  section  of  the  river  would  now  be  much  used 
even  if  the  projected  improvements,  which  contemplated  excavating 
channels  through  the  shoals  and  confining  the  water  thereto  by  train- 
ing dams,  were  completed.  From  experience  with  similar  work  on  other 
rivers,  it  is  also  doubtful  whether  this  method  of  improvement  will  pro- 
vide for  satisfactory  navigation  at  low  water,  and  it-is  probable  that 
this  can  only  be  secured  by  a  system  of  slack-water  navigation  by  locks 
and  dams,  at  a  cost  not  warranted  by  any  prospective  benefit  to  be 
derived  therefrom.  Unless  otherwise  directed,  it  is,  therefore,  not  pro- 
posed to  do  any  work  on  the  river  above  Pate  Landing  until  the  sec- 
tion between  this  point  and  Caryville  has  been  put  in  good  navigable 
condition  for  all  stages  of  water.  • 

After  this  is  accomplished  the  annual  cost  of  maintaining  the  snag 
boat  for  the  removal  of  logs  and  snags  brought  in  by  the  winter  freshets, 
and  for  keeping  the  contraction  and  shore-protection  works  in  repair, 
is  estimated  at  $6,000. 
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oxcavatcd  material  in  and  bniUliii|^  tlio  necessary  win^  and  .training  dams  for  con- 
cent rating  the  water  in  tlio  eliaunel  and  reilncing  the  s]o|>e. 

Flat  Kock  Shoals: 

Plant $25.15 

Labor 736.72 

Kn^^incoring  and  8n]>eriiitendence 15. 00 

Subsistence 240.99 

Miscollaneous 40.  73 

Material '. 276.10 

$1,334.69 

Amount  expended  during  the  previons  iiscal  year 2,895.36 

Kock  excavation,  216  cnbic  yards,  at  $6.48  per  cubic  yard;  178 

linear  feet  training  dams. 

Koberts  Shoals: 

Plant $0.50 

Labor 421.47 

Kn;;»m'cring  and  snperintend«»nce 30.00 

Subsisti'uce 5<>.  73 

Miscellaneous 19.  74 

Material 25.70 

554.14 

Kock  excavation,  24.86  cnbic  yards  at  $6.46  per  cnbi«  yard. 

Amount  <"xpended  during  previous  fiscal  year,  survey  at  Bent- 
lev  Mill 121.14 

Available  balance  June  30,  1894 '94.67 

Amount  appropriated 5,000.00 

The  small  balance  of  the  appropriation  available  having  )>rohibited  a  survey  of 
the  i»art  of  the  river  which  has  been  improved,  no  map  is  submittefl. 

UKCOMMKNDATIONS   AND   ESTIMATES. 

As  the  Division  EnfjincH»r  of  the  Southwest  J)ivision  has  expressed 
the  oi)inion  that  this  part  of  tlie  river  is  not  wortliy  of  inii)rovenieiit, 
and  as  this  view  has  received  the  approval  of  the  Chief  of  Engineers, 
it  is  nconiniendcd  that  work  on  this  part  of  the  river  l)e  abandoned. 

Thereloie  no  estimate  for  further  appropriation  is  submitted. 

Money  statement. 

July  I.  IWKS.  balance  unexjiended $2,240.39 

June  ;{<),  ISIU,  amount  expended  during  tiscal  year 2, 145.72 

.luly  1,  IHiM,  balance  unexpended 94.67 


COMMEIU'IAL   STATISTICS. 


Re])c:ited  efl'orts  have  been  made  to  obtain  commercial  statistics  upon  this 
im])rovement,  but  as  yet  no  success  has  been  met  with.  • 

Onrint:  the  fiscal  year  ending  .Fune  30,  1893.  freight  was  carrie<l  on  this  portion  of 
the  river  to  the  amount  of  4,873  tons,  the  estimated  valne  of  which  was  $1,200,000. 


IMPKOVKMENT  OF  CHOCTAWHATCIIEE  KIVER,  FLORIDA  AND  ALABAMA. 

PLAN   OF   IMrR0VE3IENT. 

The  i)resont  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  examinations  and 
surveys  of  the  river,  printed  in  the  Annual  Reports  of  the  Chief  of 
En^Mueers  for  1872,  p.  688,  and  1889,  p.  1423. 
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The  project  provides  for  obtaiuing  a  iow-\ratcr  navigable  chaDnel 
from  the  iiiouth  of  the  river  to  !N^ewtoii,  Ala.,  an  estimated  distance  of 
102  miles,  by  the  removal  of  logs  and  snags  from  tbe  channel  and  over- 
hanging trees  from  the  banks,  by  excavating  rock  shoals  and  by  deep- 
ening sand  bars  by  works  of  contraction  and  shore  protection. 

At  Caryville,  Fla.,  100  miles  above  its  mouth,  the  river  is  crossed  by 
the  Pensacola  and  Atlantic  liailroad. 

The  (»ountry  along  the  river  below  Caryville  is  sparsely  settled,  and 
the  bnsiness  consists  almost  exclusively  in  the  catting  and  rafting  of 
lumber.  This  portion  of  the  river  is  so  little  used  for  commercial  pur- 
poses that  no  work  has  been  done  on  it  for  several  years  past. 

Geneva,  Ala.,  25  miles  above  Caryville,  is  a  thriving  town  and  is  the 
trading  and  shipping  point  for  a  rich  agricultural  region  sarrouuding 
it,  which  is  rapidly  increasing  in  i>opulation,  and  which  is  dependent 
u]K>n  the  river  for  the  transportation  of  its  prodncts  and  sappUe& 
]N'early  all  the  commerce  of  the  river  is  carried  on  between  Geneva  sad 
Caryville,  the  nt^arest  railroad  point.  Consequently,  daring  recent 
years,  the  improvement  has  been  contlned  mainly  to  this  section  of  the 
river.  The  (*hannel  has  been  pretty  well  cleared  of  the  acxsamulation 
of  sn^gs  and  logs  which  formerly  obstructed  it,  but  low-water  navigft- 
tion  is  still  impeded  by  several  sand  bars. 

During  the  low-water  season  of  1892  the  deepening  of  these  ban 
by  works  of  contraction  and  shore  protection  was  began,  and  it  is  pro- 
posed to  continue  this  work  as  funds  are  available. 

Between  (ieneva  and  llollis  Bridge,  30  miles  above,  the  river  is 
obstructed  by  snags  and  sunken  logs  and  occasionally  by  sand  bars. 

The  obstructions  have  from  time  to  time  been  partially  cleared  ont 
between  Geneva  and  Tate  Landing,  25  miles  above,  and  when  fieigbt 
is  ()i!'(4'ed  steamboats  run  to  Pate  Landing  at  favorable  stages  of  water. 

Between  ITollis  bridjre  and  Xewton,  7  miles  above,  low- water  naviga- 
tion is  ])reventea  by  a  series  of  nine  shoals, formed  by  strata  of  very  eom- 
pact  blue  clay.  Since  the  completion  of  tbe  Alabama  Midland  Biul- 
road  from  Montgoniery,  Ala.,  to  Bainbridge,  Ga.,  which  passes  throngii 
Newton,  the  urgent  necessity  for  the  improvement  of  this  section  of 
the  river  no  longer  exists. 

It  is  dcmbtfnl  if  this  section  of  the  river  would  now  be  mach  used 
even  if  the  projected  improvements,  which  contemplated  excavating  ■ 
channels  throngh  the  shoals  and  confining  the  water  thereto  by  train- 
ingdams.  were  completed.  From  experience  with  similar  work  on  other 
rivers,  it  is  also  doubtful  whether  this  method  of  improvement  will  pro- 
vide for  satisfactory  navigation  at  low  water,  and  it^is  probable  that 
this  can  only  be  secured  by  a  system  of  slack-water  navigation  by  loekl 
an<l  dams,  at  a  cost  not  warranted  by  any  prospective  benefit  to  be 
derived  therefrom.  Unless  otherwise  directed,  it  is,  therefore,  not  pro- 
])ose<l  to  do  any  work  on  the  river  above  Pate  Landing  antil  the  sec- 
tion between  tiiis  point  and  Caryville  has  been  put  in  good  navigaUs 
condition  for  all  stages  of  water.  •^ 

Alter  this  is  accomplished  the  annual  cost  of  maintaining  fbesnag 
boat  for  the  removalof  logs  and  snags  brought  in  bythewinterfreBhet% 
and  for  kee])ing  the  contraction  and  shore-protection  works  in  lepaiTy 
is  estimated  at  eo^OOO. 
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APPROPRIATIONS. 


ManhS,  1833 ^5,000 

June     1'),    18^14,    for    Choctaw- 
hatchee  and  Holmes  rivers  . ..     10,000 


Jnne  25,  1874 5. 000 

March  3,  1875 5,000 

August  4, 1876 5,  000 

March  3,  1879 5,000 

Junell,  1880 7,000 


March  3,  1881 $10,000 

August  2, 1882 18,000 

July5,  18^4 15,000 

AugU8t5, 1886 15,000 

August  11,  1888 10,000 

September  19,  1890 12,500 

July  13,  1892 12,500 

Total  (since  1874) 120,000 


OPERATIONS  TO  JUNE  30,  1893. 

Operations  were  coniined  almost  exclusively  to  the  removal  of  the 
great  aceiimulatiou  of  logs  and  snags  from  the  channel  and  overhang- 
ing trees  from  the  banks,  and  to  providing  and  maintaining  the  neces- 
sary ])lant  for  this  work. 

The  section  of  the  river  between  its  mouth  and  Caryville  having  been 
sufticiently  improved  to  accommodate  the  small  commerce  thereon,  the 
work  during  recent  years  has  been  mainly  carried  on  between  Gary  ville 
and  (leneva,  but  some  work  has  also  been  done  between  Geneva  and 
Pate  Landing. 

The  improvement  accomplished,  although  incomplete,  has  resulted 
in  great  benefit  to  navigation.  Steamboats  now  run  at  all  stages  of 
water  between  (leneva  and  Caryville,  but  at  low  water  full  loads  can 
not  be  carried,  and  they  are  much  delayed  by  sand  bars,  which  can  be 
readily  deepened  if  sufficiently  large  appropriation  be  made  for  the 
work. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  the  river  was  in 
a  navigable  condition  for  boats  and  rafts  at  low  wat^r  between  the 
towns  of  Geneva,  Ala.,  and  Caryville,  Fla.  The  three  most  trouble- 
some shoals,  viz,  Buzzard  Bar,  Gumfiehl,  and  Busby  Shoals,  had  been 
improved  during  the  year  of  1893,  and  boats  have  since  experienced 
no  trouble  in  passing  over  them. 

WORK   DONE   DURING  PAST  FISCAL   YEAR. 

Assistant  Engineer  J.  E.  Turtle,  who  has  been  in  local  charge  of  this 

work,  reports: 

The  work  re(|uired  to  ho  done  on  this  stream  consists  largely  in  maintenance,  the 
removal  of  suajrH  and  sunken  logs  from  the  channel,  the  deepening  of  the  waterover 
several  bars  by  i'ontrartiou  works,  and  the  protection  of  banks  against  caving;  to 
thi.s  end  the  work  ]>erfornied  during  the  fiscal  year  of  1894  was  directed. 

At  the  be;;inning  of  the  liscal  year  of  1894  the  snag  boat  Choctatchatchee  wsm  B,t 
work  removing;  obstrnctions  from  the  channel,  it  being  intended  to  do  this  inamoet 
thorough  manner.  So  soon  as  this  was  done,  the  snag  boat  was  to  assist  the  pile- 
<lriver  in  carrying  on  contraction  and  bank  protection  work.  The  snagging  work 
was  delayed  considerably  by  high  water,  and  was  not  com]deted  until  November 29. 
Snau<:in^  was  snspended  <m  this  date,  and  the  shore  protection,  one-half  mile  above 
Caryville,  was  begun.  This  protection,  264  feet  long,  was  made  of  a  single  row  of 
piles  well  wattled  with  poles.  It  was  ccmipleted  January  8.  The  snag  boat  was  then 
sent  up  the  river  for  the  pile-driving  plant.  The  whole  was  taken  to  Caryville,  the 
property  btored,  and  the  crews  disbanded  on  January  17. 


WORK    PERFORMED  BY  PILE-DRIVKB. 


Tlie  water  having  reached  a  good  stage  for  contraction  work  on  Jnly  5,  a  partv 
were  )>ut  at  work  at  the  Cut-off,  piles  previously  having  been  placed  on  the  banlc 
nt'ar  the  Kite  of  the  proposed  work.  The  trouble  at  the  Cut-off,  which  was  rapidly 
growing  worse,  was  due  to  the  washing  away  of  the  head  of  the  island  formed  by 
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lhi<  Ciit-olf,  n-Iiich  permitted  tlie  rapid  i^owtb  of  n.  1>nr  on  the  a]i)i(i»tl(-  li^n  <>f  tb 
stieniQ,  tbe  T)ar  keeping  |)itca  nitli  tbo  proiion  vf  tlio  iglmiil,  Tbu  liiKli  «al>:  d 
ltSfl9-'9i  miult)  this  ptiicu  vor;  tronlileisoniD  for  bont«  nt  niocloraUtly  tifgli  9UiCm4 
water,  tlio  rapid  onm.-nU  trmlintt  to  forco  tliem  iulo  Old  RIv«r  a«  the.v  turnnl  k 
lUHkc  the  bend.  A  innp  nf  tbo  Cut-oS'  U  Buljmittud  hurow^ltb.  Th«  Kork  dimri 
this  puint  11-us  Ga  coDstxaciiati  of  n  diim  S6B  f«tit  long^  nci'OSH  thu  nioulh  rtt  >M 
Bis-er.  TLo  dani  is  mini''  lit'  u  doublu  row  of  tiUm,  6  fuel  Hpnrt.  Kaoli  ran  b  "(H 
irultled,  Qud  tUo  space  liotn-cuu  tlio  town  U  tillud  witli  linwlt,  wfak-li  ia  Iii.>jd  b  pi>» 
wttli  cruss  polca  Beciirclir  npikod.  Tho  out«c  row  nf  piles  !■  nxIrudMl  apandilnini 
•trniun,  lio^ronil  tliu  iuatr  row,  a  total  distance  of  115  ftwt.  Thin  extetuioii  fema* 
*lurrc  protvctioii  for  tliu  Uuuk  of  tlu>  river,  whicli  ia  liablo  to  oriwlun.  A  Tim  of  mm 
fi  feet  iiN'iirrvd  Jnst  l)oforL'  tlio  work  wn»  finislied.  Wlinti  tlio  wuter  aKntn  ntr}id 
ulnn  atneiu  tliu  bur  wliioli  bad  been  fnroin^  the  chutiai!]  bnck  iuta  Old  lUict  i;iJ 
eutlrolj-  diaapnanred,  tbe  deep  iviitur  beinj;  likewise  forced  to  the  Hsbt  !)»u1l 

ifitiTnilox  Whirl. — Nusl  to  tJio  hIiuuIh  improved  iu  IS93  thin  ivj»a  tho  lucwt  imalii*' 
SQtnepIato  during  lovr  water,  Tiiu  work  of  inipn-ving  it.  Iicgmi  in  tlieb>itti)>Bii>l 
September,  I'ontempluted  dee^CDtni;  the  trnfer  on  two  liars nntlpi-utertinic  tbe baxk.D 
Bhomi  on  map  luiiawitb  submitted.  Tlio  workB  for  the  imrnivcntouc  of  tbo  appct  ta 
coasistedof  a  transverse  dum  160  feet  iu  length,  oouueottng;  wHli  tt  InogiindirAl  i!,ia 
480  feet  in  lengtli.  The  tiniisvcrse  diim  waa  made  of  iv  double  rnvr  of  pila,  i^ 
longitudinal  one  of  a  Binclc  row,  all  well  watllod.  Tlio  work  for  tlm  itnproiawrt 
of  tuo  lower  bar  consiated  of  three  tmnBTerse  dams,  thi<  iippnr  oiio  175  f«-t  ID  \tBf<\ 
of  A  doiiblo  row-  of  piles,  tbo  lower  ones  160  and  152  feel,  n'MjxM-tivcl^,  Rtrlrfa 
single  row,  and  of  a  bank  protection  850  fcot  in  length.  Bovoral  btindml  f«i|UI"" 
this  ahoal,  whete  tbo  river  makes  a  short  tarn  to  the  riglit,  ttiu  bonk  wu  rtiiit 
rapidly  on  tho  left,  the  tendency  being  to  reach  Slno  81oiigIi.  ^Sm  iitin(tN«.l. 
lierewith  siibiuittud.)  To  arrest  this  and  to  fnri'e  the  bur  buclT,  a  Umgi Cuilin^ iA<n 
pratcctioli  580  feet  in  length  was  bttilt  of  a  tyv^  similar  ta  (hu  lou^iindinal  iin 
coustrueted  im  tbis  river.  The  uiles  wore  driven  ut  tU<»  luot  of  Uiu  slnno,  siiil  tb« 
carefitlly  wnttJed  with  poles.  In  this  case  a  spur  40  feet  lonj;  was  pXncnit  il  »> 
npHtrcani  end  of  tbis  shore  protection  to  deflect  the  onrrent  ii|;»!nnt  tlio  barosit* 
opposite  side.  Tbis  work  was  completed  eiu-ly  in  Jannurv'.  wIjmi  owtDG  >o  U> 
npproaob  of  high  water  the  ]dftnt  was  taken  to  CaryviUo.  ivb<ir«  tbo  cmw  vtt  d» 
bniidi'd  on  .lauiiary  17. 

A  euri'ov  of  tbo  sbouls  improved  during  tie  present  li»ciil  year  wb»  tauU  in  t^ 
earij  part  of  Juno,  1S9'I.  A  map  sbuwing  Qoraparutive  etotu,  suetioas  is  nboiiiirJ 
berowith. 

Tho  shore  protection  put  ia  ouo-biilf  lailo  above  Caryvillc  L.ia  iirreotdd  tiaratiaj 
at  this  point.  It  is  in  soud  I'tnuUliun.  Tbe  shore  prutiKtion  nint  liiu|r)tndiul  •U* 
constTueted  at  the  Cult-US' hui  brou;;bt  about  moNt  satisfactory  iwoolu,  mmrriq 
entirely  to  aplanebolovrlow  wutur  lltobor  wkiidi  iviia  forming  nn  tbe  left>id«iu>te 
the  point,  and  arresting  thu  erosion  of  tbe  island.  NMurnllr.  Old  Kivor  ndUlDgif 
During  the  wl titer  several  rafts  oaiight  on  tbisdnui,  rcinniuiUF;  tbe runliUn  tli<i  •^■'^ 
was  falling.  This  injured  tho  Trvrk  slightly,  It  should  bu  r«paired  Aanof;  tb 
coming  sensun.  To  dothis  willruqniro  tbo  Turk  of  eight  iiipn  fnr  six  da.v*.  uH^ 
vestou  U'hirl  tbe  upper  transverso  and  l«ngitudiu;il  dam  Imc  lioKiienpd  "  "*"~ 
the  water  on  the  upper  bur.  The  eoutradtiou  works  ut  Ibc  luwur  tar  ha. 
duced  as  much  scour  ns  wiit  hoped.  Tho  heife'bt  abcu  luw  ivuivr  tti  «rl 
works  were  carried  was  such  us  to  buvo  the  grtiilMt  amount  of  scon  ' 
the  lower  stages  of  water.  As  the  exnmiivatiou  referrad  la  wa%  ntiidi.  _ 
after  tho  wuCer  had  fuUen  rapidljr  fxota  a  high  Btugts,  ttuil  as  tt  bail  b< 
four  luiil  a  half  inoullis,  I  feel  that  tlio  low- water  currenla  will  Ha  vnry  fc, 
will  be  required.  In  tlie  nlioaluBt  pla<rcd  tbe  suud  wiui  wry  soft,  aitil  appi 
moving.  At  this  pliico  tou  much  oontruetlun  would  bo  ipiiiu  tqjurtiiiui,  - 
increase  greatly  tne  amount  of  scour  tbnt  would  havu  t»  bo  iu~o<tinplli 
llama.     Therefore,  euro  wa«  token  to  uvoid  thin.     T^"  -"      ■    ■ 


below  and  behind  the  dams  is  very  marked. 

Dnrim;  the  spring  a  log  Jam  of  several  thmiaaud  logi  canaht  od  tbe  -nfiiier  lU* 
and  made  a  break  obmit  75  feet  long  in  tbe  longitndiniu  part  b^fbrH  it  was  iiinii>«'- 
Tliia  sbonld  bo  repaired  during  the  coming  seatiun.  Kiueti  u  Irar  ha*  fonuu!  btbis' 
this  dam  no  immediate  bad  reanlts  are  liable  to  occur  from  (hts  lti,ftiry,  To^U 
these  repairs  would  require  tbe  work  of  8  men  for  Ihti  dajs.  liumu  time  Jm 
iug  the  vinter  logs  nnd  rafts  iii,tnred  tbe  middle  of  the  lomr  1niiUTatxNi<ianu.li(t 
DB  n  bar  has  formed  above  and  below  this  dam  no  tepuirv  aio  rvnutrnd.  TLo  I'M 
shore  protection  opposite  these  tranavfrae  iltims  is  in  good  i-ouditinti.  Tie  »iii» 
protection  holow  these  ahouU  has  atreatcd  the  caving  of  tho  bank ;  the  lief  uu  U» 
opposite  aide  liae  recedeil. 

Tho  contracliou  works  conatracted  in  I89S  are  in  gaoA  doiidiUan,  ciTtne  "s  ttr 
Bhoala  wheioUiey  were  placed  as  much  water  as  the  ouiiiiii«i-<u<  of  tfan  riv..f!"»>mlL 
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Work  perforpied  was  as  follows : 

Removal  of  obstractions : 

Snags  removed  from  the  channel 1, 1^67 

Logs  removed  from  the  channel 249 

Overhanging  trees  felled  and  cut  up 55 

Logs  on  bank  cut  up 100 

Trees  pulled  back 210 

Rock  removed  from  channel,  cubic  yards 17 

A t  a  to tal  cost  of $2,  930: 60 

Contraction  and  bank-protection  works : 

Length  of  dams,  including  shore  protection,  linear  feet 3,  261 

At  a  total  cost  of $3,  813. 50 

Or  cost,  per  running  foot  of 1. 17 

Above  figures  include  superintendence,  labor,  and  material^ 

CONDITION   OF   IMPROVEMENT   JUNE   30,  1894. 

The  work  aceomplislied  during  the  fiscal  year  ending  June  30,  1894, 
has  made  safer  the  passage  of  boats  during  low  water.  Boats  now 
run  day  and  night  whenever  necessary,  and  this  while  carrying  large 
loads  of  freight. 

The  work  done  in  1893  maintains  a  good  low- water  depth  over  three 
of  the  most  troublesome  bars;  the  work  done  in  the  fiscal  year  now 
ending  has  improved  two  more,  making  five,  which  I  think  will  give  no 
further  trouble. 

RECOMMENDATIONS   AND   ESTIMATES. 

With  liberal  appropriations  for  a  few  years  the  section  of  river 
between  Caryville  and  Pate  Landing,  upon  which  the  neighboring 
country  is  dependent  for  transportation  facilities,  can  be  placed  in  good 
navigable  condition  at  all  stages  of  water,  and  thereafter  the  cost  of 
maintenance  will  not  exceed  $C,000  per  year. 

Considerations  of  economy,  as  well  as  the  commercial  importance  of 
the  river,  make  it  desirable  that  the  projected  improvements  should  be 
completed  as  soon  as  practicable. 

Mr.  Turtle  makes  the  following  recommendation  and  estimate,  in 
which  I  concur  fully: 

It  is  recommended  that  dnring  the  next  fiscal  year,  should  money  be  available, 
contraction  works  bo  continued  whenever  the  stage  of  water  will  admit,  and  when 
it  liaa  fallen  to  a  good  snagging  stage  that  all  necessary  obstructions  be  removed 
from  the  channel,  and,  when  this  is  accomplished,  that  all  the  plant  be  put  on  con- 
traction and  bank-protection  work.  In  this  manner  work  can  be  carried  on  by  both 
parties  whenever  the  water  is  below  5  feet.  Thirty  thousand  dollars  in  this  way 
can  bo  profitably  expended  during  the  fiscal  year  ending  June  30,  189B. 

Before  the  snag  boat  is  ugain  put  at  work  she  should  be  put  on  the  ways  and 
thoroughly  repaired. 

Money  statement, 

July  1,  1893,  balance  unexpended $10,239.06 

June  30,  1894,  amount  expended  during  fiscal  year 8,  175. 12 

July  1 ,  1894,  balance  unexpended 2,  063.  94 

July  1 ,  1894,  outstanding  liabilities 140.  70 

July  1,  1894,  balance  available 1,  923.  24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  I^  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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COMMERCIAL  STATISTICS. 


Capts.  J.  D.  Jenkins,  A.  F.  Tatom,  and  G.  A.  HinsoD,  of  Geneva,  Ala.,  report  the 
following  commeroial  statistics  for  the  year  ending  June  30,  1804 : 


Stem-wheel  steamboat. 


Joe  Davis  . 
Mary  Alice 
Anuett. — 


Begistered 
tcmnage. 


Draft  of  water. 


Light. 


Loaded. 


Jnche*. 

95.44 

15 

84 

16 

102.05 

17 

InekM. 
82 
40 
40 


BoQiid 
trip*  be- 
tween Gen- 


•nd  Gary- 
Tille^FU. 


I 


lU 

lft5 

5S 


Freight  carried. 


Articles. 


Cotton halea. 

( 'otton-Hced  meal aaoka. 

Fertilizers do. . 

Hides packages. 

Lumber net,  KM. 


(iruin  ... 

Salt 

I^imc  . . . 
8hiiii:l('8 


.aaoks. 

do.. 

• harrela. 


Wagons 

Stoves  

MiHccllaneouH  freight. 


Total 


Qiumtlty. 


10.110 


38.  sot 

8 

61.  lU 

SS,8K 

S.8M 

700 


Kstimated  value  of  above  in  round  numbers. 
Estimated  value  of  lumber  trade  on  river  ... 


gfn. 


U 


41 

I 
W 

» 

n 
c 


M.» 


ton  Ml 

The  Mtcainer  .iNne.'/ 1  was  built  during  the  past  winter,  making  three  boats  now 

plying  this  river. 


P6. 


IMPROVEMENT  OF  HARBOR  AT  PEN8AC0LA,  FLORIDA. 

PLAN  OF  IMPROVEMENT. 

T\w.  present  plan  of  iniprovenient  was  adopted  in  accordauoe  wifli 
the  recoiniiiendatioiKs  contained  in  the  report  of  the  Board  of  Engi- 
neers lor  Fortitleations  and  for  river  and  harbor  iniprovementB,  dated 
February  12,  1S81,  and  printed  in  the  Annual  lieport  of  the  Chief  cf 
Eiif^ineers  for  1881,  p.  1177. 

Tlie  project  provided  for  dredging  a  channel  300  feet  wide  and  24 
fe<'t  dee])  at  mean  low  water  aeross  the  inner  bar,  for  the  tempanry 
relief  of  navigation  and  for  protecting  the  shore  line  near  Fort  Mdtoe 
i'roin  fiuther  abrasion  by  the  constrnetion  of  jetties  and  works  of  sbcie 
l>roteetion,  with  the  view  to  preventing  further  iDJorions  ehaDges  in 
the  tidal  enrrents,  and  also  of  retaining  the  position  for  defensive  pur- 
poses. 

At  that  time  the  least  low-water  depth  on  the  inner  barwasUJI 
feet.  IJetween  1881  and  1880  the  inner-bar  channel  was  dredged  afc 
various  times,  and  in  the  latter  year  it  was  reported  that  a  fihannri  1W 
feet  Avide  and  24  feet  deep  had  been  obtained. 
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The  further  injurious  abrasion  of  the  shoreline  near  Fort  McEee  was 
stopped  by  the  construction  of  two  groins  of  stone  and  concrete  blocks 
nearly  at  right  angles  to  the  shore  line.  The  groins  Were  completed 
in  April,  1890. 

In  the  spring  of  1890  another  survey  of  the  entrance  to  the  harbor 
was  made,  which  showed  that  the  channel  across  the  inner  bar  had 
shoaled  since  1886  from  the  reported  depth  of  24  feet  to  a  least  depth 
of  19.6  feet.  On  January  17,  1891,  the  report  of  this  survey  was 
referred  to  a  Board  of  Engineers  ax)poiuted  to  assemble  at  Pensacola, 
Fla.,  to  consider  and  report  upon  improvements  of  the  harbor.  The 
report  of  this  board  is  dated  July  16,  1891,  and  is  printed  in  the 
Annual  iieport  of  the  Chief  of  Engineers  for  1891,  p.  1723. 

The  plan  of  improvement  recommended  by  the  Board,  with  the  rea- 
bons  therefor,  is  sufficiently  indicated  in  the  following  extracts  from 
their  report : 

6*.  Character  of  bar  and  changes, — The  depth  of  water  on  the  outer  bar  since  the 
time  of  authentic  surveys  has  remained  constant  at  about  22  feet.  Previous  to  the 
dredging  done  in  accordance  with  the  project  of  1881  there  was  a  depth  of  19.5  feet 
across  the  inner  bar.  This  was  increased  in  1886  to  24  feet,  with  a  width  of  120  feet. 
The  growth  of  the  Middle  Ground  has  caused  shoaling  to  take  place  in  that  channel 
until  there  remains  at  present  a  low-water  depth  of  19.6  feet,  which  is  practically 
that  which  existed  prior  to  improvement.  The  depth  of  water  on  the  three  principal 
shoals  has  not  changed. 

7.  Commei'ce. — The  commence  of  Pensacola  for  the  calendar  year  1890  amounted  to 
about  $5,000,000,  €he  principal  exports  consisting  of  cotton,  naval  stores,  timber,  and 
lumber,  and  the  imports  of  fruit  and  fertilizers. 

Over  300,000,000  feet  of  timber  and  lumber  were  shipped  during  the  year. 

Peusacola's  foreign  sailing  tonnage  exceeds  that  of  all  the  other  gulf  ports  com* 
bined,  including  New  Orleans. 

Col.  W.  D.  Chipley,  vice-president  of  the  Pensacola  and  Atlantic  Railway  Com- 
pany, in  reports  appended  hereto,  states  tnat  a  movement  is  now  fairly  started 
through  whicli  Pensacola  will  export,  in  addition  to  the  cotton,  naval  stores,  and 
timber  mentioned,  coal,  iron  ^romthe  mines  of  Alabama,  railroad,  bridge,  car,  house, 
and  ship  "building  material,  etc.  He  further  states  that  Pensacola  is  beginninj^  to 
send  cotton  goods,  machinery,  and  Western  produce  of  every  kind  to  the  Americas 
south  of  UH,  which  shipments,  ho  adds,  will  be  largely  iiicriBased  under  the  policy  of 
reciprocity. 

After  the  deepening  of  the  iiiber  bar  in  1881-1886  the  commerce  of  the  port  was 
largely  augmented,  and  the  cla^s  of  vessels  entering  the  harbor  much  improved. 
Shoaling  has  since  talceu  x>lace,  and  during  the  past  year  vessels  have  been  detained 
after  loading  from  one  to  five  weeks  before  being  able  to  go  to  sea.  A  number  of 
vessels  went  aground  on  the  inner  bar,  while  a  large  number  were  obliged  to  put  to 
sea  with  incomplete  cargoes.  Owing  to  the  increased  commerce  of  the  port  the 
necessity  for  deep  water  is  greater  than  before  tlie  first  improvement  was  made.  It 
is  estimated  that  a  reduction  of  from  8  to  20  per  cent  in  freight  rates  would  follow 
an  increase  of  the  navigable  depth  to  26  feet. 

It  will  be  seen  that  Pensacola  has  better  natural  conditions  for  deep  water  than 
any  other  gulf  port.  Existing  railroads  are  extending  their  lines,  and  new  roads, 
projected  or  in  process  of  construction,  will  afford  ample  facilities  for  communication 
with  the  interior.  The  importance  of* Pensacola  from  a  military  and  naval  stand- 
point has  long  been  recognized,  and  considerations  of  defense,  as  well  as  those  gov- 
erned by  commercial  necessities,  demand  the  improvement  of  tlie  entrance  to  its 
harbor. 

8.  Flan  of  improvement. — The  method  of  obtaining  deep  water  across  the  bar  at  the 
entrance  to  Pensacola  Harbor  by  dredging  was  tried  between  1881  and  1886,  there 
having  been  obtained  in  the  latter  year  a  channel  120  feet  in  width  and  24  feet  in 
depth. 

Although  only  five  years  have  elapsed  since  then,  the  growth  of  the  Middle  Ground 
and  Caucus  shoals  has  been  so  rapid  that  the  depth  of  water  in  bar  channel  has 
already  been  reduced  to  that  prevailing  prior  to  the  original  improvement. 

To  obtain  over  the  inner  and  outer  bars,  by  dredging,  a  channel  24  feet  deep  and 
300  feet  wide  will  cost,  in  round  numbers,  $190,000,  and  will  require  an  annual 
expenditure  of  $30,000  thereafter  for  its  maintenance. 

A  more  permanent  channel  would  doubtless  be  one  in  the  direction  of  the  ebb 
fow  across  the  outer  end  of  Caucus  Shoal;  bat  to  obtain  this  by  dredging  would 
cost,  in  round  numbers,  $357,000,  and  its  self-maintenance  without  jetties  to  insure 
tidal  scour  and  to  protect  the  channel  from  the  inflow  of  sand  is  doubtful. 
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Thcro  remainsy  tbeD,  tbe  method  of  improyemcut  by  jetties,  aided,  if  necessary, 
by  dredging. 

The  fnrtbcr  eastward  advance  of  Caucus  Shoal  and  southward  advance  of  the 
Middle  Ground  Sbonl  sboubl  be  arrcste<1,  and  the  ebb  and  flood  flow  should  be  united 
and  trained  across 'the  bar  in  a  favorable  direction. 

The  location  of  the  western  jetty  is  iixed  by  tbe  shore  line,  the  present  channel, 
and  the  direction  of  the  tidal  flow  across  the  bar.  It  now  becomes  necessary  to  so 
locate  the  eastern  jetty  as  not  only  to  arrest  the  westward  travel  of  sand  along  the 
beach  of  Santa  Rosa;  Island,  but  to  obtain  in  the  jetty  channel  the  greatest  tidal 
scour  practicable  without  injury  to  the  jetties  themselves  or  to*the  present  favorable 
tidal  stains  of  the  bay. 

9,  Description  of  jetties  and  order  of  construction. — It  is  proposed  to  build  the  shore 
arm  of  the  western  jetty  up  to  high  water;  from  the  shoulder  point  5,000  feet  from 
the  shore  end  of  the  jetty  tne  crest  should  be  brought  up  to  the  mean  height  of  the 
beginning  of  ebb  outflow ;  for  the  next  4,300  feet  the  crest  should  be  brought  up  to 
mean  low  water,  from  which  point  it  will^ink  io  the  foundation  course. 

The  shore  arm  of  the  eastern  jetty  should  bo  bnilt  up  to  high  water;  the  crest  of 
the  jetty  will  then  sink  within  a  distance  of  1,200  feet  to  the  level  of  the  foundation 
course. 

It  is  proposed  to  construct  the  jetties  with  a  foundation  course  orbrush  mattresses 
100  feet  in  width,  and  a  superstructure  of  rubble  stone  capped  with  coucrete. 

The  estimated  cost  of  the  improvement,  which,  in  round  numbers,  is  $1,830,000, 
supposes  that  monev  is  regularly  and  adequately  supplied.  Without  this  the  cost 
of  the  work  will  be  largely  increased  and  its  success  rendered  doubtful. 

Under  date  of  August  3, 1891,  tbe  report  of  the  Board  was  referred 
to  the  Division  Engineer,  Southwest  Division,  for  remark.  His  indorse- 
ment was  as  follows: 

Kespectfully  returned  to  the  Chief  of  Engineers. 

The  estimated  cost  of  obtaining  21  feet  of  water  by  dre<lging  is  $190,000,  and  its 
annual  maintenance  is  estimated  at  $30,000. 

The  estimated  cost  of  the  proposed  low  jetties  is  $1,800,000,  while  the  final  cost 
will  probably  be  considerably  greater.  At  3  per  cent  the  annual  interest  on 
$1,800,000  would  be  $51,900,  much  exceeding  the  estimated  cost  of  maintenance  of  a 
dredged  channel. 

In  view  of  these  figures,  and  of  the  success  thus  far  obtained  in  the  maintenance 
of  tlie  Sandy  Hook  Channel,  I  think  that  the  improvement  should  be  continued  by 
dredging,  until  it  is  found  that  $50,000  a  year  will  not  maintain  a  channel.after  it 
is  once  completed. 

On  November  12, 1891,  the  Board  submitted  a  supplementary  repoi-t^ 
in  which  it  is  stated : 

Inasmuch  as  the  plan  of  improvement  recommended  by  the  Board  contemplates 
an  expenditure  of  $1,830,000,  the  annual  interest  on  which  at  3  percent  ($54,900), 
exceeds  the  estimated  annual  cost  of  maintenance  of  *the  dredged  channel,  tne  Board 
desires  to  set  forth  more  fully  the  reasons  which  compelled  the  rejection  o^theplau 
of  improvement  by  dredging  alone,  and  the  substitution  of  the  plan  of  improvement 
by  Jetties. 

That  a  dredged  channel  across  the  inner  and  outer  bars  at  Pensacola  will  not  be 
self-maintaining  has  been  demonstrated  by  experience.  So  few  surveys  of  the  bar 
have,  however,  been  made  that  it  is  not  possible  to  determine  the  rate  at  which  the 
shoaling  has  taken  place,  and  therefore,  for  tho  purpose  of  estimating  the  cost  of 
maintaining  a  dredged  channel,  the  rate  of  shoaling  as  shown  by  a  comparison  of 
the  surveys  of  1886  and  1890  was  assumed.  It  is  probable,  however,  that  the  volume 
of  sand  moving  in  the  ship  channel  during  that  period  was  many  times  that  deter- 
mined by  the  method  outlined.  On  the  South  Atlantic  Coast,  at  Cumberland 
Sound,  where  the  bar  is  composed  of  material  somewhat  similar  to  that  at  Pensacola, 
storms  of  a  few  days'  duration  have  caused  a  shoaling  of  3  feet  and  more  in  the  ship 
channel,  while  at  other  times  storms  of  equally  short  duration  have  produced  as 
great  a  scour.  It  is  i)ossible  that  as  great  and  sudden  changes  have  taken  place  at 
Pensacola. 

On  ocean  bars  composed  of  coarse  sand  or  ^iivel,  dredging  alone  has,  in  some 
instances,  proven  successful,  but  on  the  bar  at  Pensacola,  composed  of  very  nne  sand, 
easily  placed  and  held  in  suspension,  no  such  satisfactory  results  can  be  expected. 
An  unjettied  channel  is,  moreover,  liabletobeblockadedina  few  days,  or  perhaps  in 
a  few  hours,  by  a  heavy  storm,  while  rough  weather  might  preTent  dred^ies  from 
affording  relief.    If  the  port  of  Pensacola  is  to  offer  adequate  facilitiea  to  its  ship- 

Sing,  it  is  imperative  that  the  depth  of  water  on  the  bar  shall  not  be  liable  to  sua- 
en  fluctuations,  and  the  great  advantages  which  would  accrue  to  the  ahippiiig  by 
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having  a  permanent  and  straight  channel  of  prohiably  a  greater  depth  than  24  feet, 
iustoiul  of  the  present  crooked  channel  with  a  probable  depth  during  a  considera- 
ble part  of  the  year  of  much  less  than  24  feet,  make  it  necessary  that  the  plan  of 
improvement  by  jetties  should  be  adopted,  and  the  Board  can  not,  therefore,  recom- 
mend a  plan  of  improvement  which  has  already  proved  a  failure,  which  can  at  best 
give  only  temporary  relief,  and  which  may  permit  the  blockade  of  the  harbor  dur- 
ing the  busiest  season  of  the  year,  and  thus  greatly  and  unnecessarily  retard  the 
development  of  the  port  and  seriously  injure  its  commerce. 

A  careful  examiuation  of  the  inner  bar,  made  in  November,  1892, 
showed  that  there  had  been  not  only  a  slight  decrease  in  the  least 
mean  low-water  depth,  viz,  from  19.6  feet  U>  19.2  feet,  but  that  there 
had  also  been  a  continued  growth  of  the  Middle  Ground  to  the  south- 
ward, and  a  consequent  narrowing  of  the  channel.  In  1881  the  dis- 
tance between  the  18-foot  curves  on  the  Middle  Ground  and  Caucus 
Shoal,  i.  e.,  the  width  of  the  18- foot  channel  across  the  inner  bar,  was 
2,740  feet.  In  November,  1892,  this  distance  had  been  reduced  to  840 
feet,  and  the  18-foot  curve  on  the  Middle  Groundhad  moved  1,440  feet 
to  the  south.  In  1887  the  least  depth  on  the  inner  bar  on  the  range  of 
the  two  beacon  lights  was  about  22  feet.  In  November,  1892,  tlie  least 
depth  on  that  range  was  17.7  feet,  and  the  best  channel  across  the 
inner  bar,  with  a  least  depth  of  19.2  feet,  was  between  the  first  and 
t  h  ird  ranges  south  of  the  beacon  range,  i.  e.,  between  75  and  225  feet  south 
of  the  lighted  channel.  These  facts  appear  to  indicate  that  the  24-foot 
channel  (of  which  the  north  edge  is  on  the  beacon  range),  now  being 
dredged  across  the  inner  bar  under  the  appropriation  of  July  13,  1892, 
will  be  soon  be  filled  up  again  by  the  Cimtinued  growi^h  of  the  Middle 
Ground  to  the  south. 

APPROPRIATIONS. 


Jnuo  18,  1878 $20,000 

March3,  1879 10,000 

June  14,  1880 40,000 

MarchS,  1881 20,  000 

August  2, 1882 50,000 

July  5,  1884 55,000 


August  5, 1885 $20,000 

August  11,  1888 35,000 

September  19,  1890 25,000 

July  13,  1892 75,000 

Total 350,000 


OPERATIONS   TO   JUNE   30,   1893. 

Work  has  been  carried  on  when  funds  have  been  available  since 
1879.  In  1879-'80  the  wrecks  obstructing  the  channel  were  removed^ 
In  April,  1890,  2  stone  and  concrete  groins,  for  preventing  further 
abrasion  of  the  shore  line  at  Fort  McRee,  were  completed,  ancl  have  so 
far  accomplished  the  purpose  for  which  they  were  built.  Dredging 
was  done  at  various  times  between  1881  and  1880,  at  which  time  a 
channel  120  feet  wide  and  24  feet  deep  across  the  inner  bar  was  reported. 
In  June,  1891,  the  suction  dredge  Bayley^  belonging  to  the  Mississippi 
liivcr  Jetty  Company,  was  hired  for  a  short  time  to  remove  certain 
luini)s  which  had  appeared  in  the  channel  across  the  Inner  Bar,  and 
were  causing  serious  delays  in  the  departure  of  loaded  vessels. 

The  advance  of  the  Middle  Ground  to  the  southward  had  become  so 
great  that  the  channel  depth  had  not  only  shoaled  to  that  of  1879,  w^hen 
the  improvement  of  this  harbor  was  first  contemplated,  but  the  width 
on  the  Inner  Bar  also  was  greatly  reduced. 

The  contract  with  Eittenhouse  Moore,  October  29, 1892,  was  extended 
to  May  1 ,  1893.  Moore  did  not  begin  work  until  June  7.  Only  27,852.37 
enbie  yards  of  material  were  removed  up  to  June  30,  at  which  time  the 
channel  depths  were  practically  the  same  as  when  the  improvement  of 
this  harbor  was  begun.  Vessels  drawing  21  feet  required  a  good  tide 
in  order  to  be  able  to  pass  the  bar. 
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WORK  DONE  DURING  PAST  FISCAL  YEAR. 

Assistaut  En^j^ineer  J.  E.  Turtle,  who  has  been  in  local  charge  of  the 
work  since  1887,  reports  as  follows : 

Work  under  Moore's  contract  was  continned  night  and  day,  nnder  the  most  favor- 
able conditions  of  weather^  until  August  15,  when  the  condition  of  the  funds  made 
necessary  n  suspension  of  operations. 

The  dredging  was  confined  to  an  area  marked  by  the  McRee  beacons  on  the  north 
and  by  the  third  range  on  the  south.  This  gave  a  channel  width  of  2^  feet;  the 
dredging  was  limited  cast  and  west  by  the  24-foot  curves,  these  being  about  1,400 
feet  a])art. 

Two  days  alter  the  completion  of  dredging  under  this  contract  a  survey  of  the 
inner  bar  was  made,  the.  condition  of  the  water  being  most  favorable.  These  sound- 
ings were  plotted,  and  a  map  showing  longitudinal  sections  of  the  inner  bar  chan- 
nel submitted.  These  soundings  indicated  that  the  dredging  was  not  c^irried  as  far 
north  as  the  beacons,  and  that  it  extended  to  the  fourth  range  south.  For  instance, 
the  soundings  which  were  taken  on  the  beacon  range  were  taken  with  the  beacons 
open,  an  apparent  distance  of  4  feet;  this  places  the  foot  of  the  North  Slope 45  feet 
south  of  the  beacons.  The  dredging  was  carried  south  of  the  third  range  an  equal 
distance,  making  the  channel  under  this  contract  225  feet  in  width.  The  channel 
was  placed  as  above,  first,  to  avoid  as  far  as  possible  the  Middle  Ground ;  second,  to 
place  the  dredging  where  it  would  give  the  best  result,  and  third,  to  retain  the 
beacons  as  a  guide  for  pilots.  The  amount  of  dredging  done  as  far  south  as  the 
fourth  range  was  very  small,  it  being  occasioned  no  doubt  by  the  drifting  of  the 
dredge. 

Au  examination  of  the  longitudinal  sections  above  referred  to  will  show  that  24 
feet  of  water  at  mean  low  water  was  secured. 

The  following  figures  of  the  cost  were  obtained: 

Amount  of  material  dredged,  in  cubic  yards 92, 505. 17 

Cost  per  cubic  yard,  as  per  contract $0.63 

Cost  per  cubic  yard  for  inspection .  0107 

Total  cost  per  cubic  yard .  (>407 

The  total  amount  of  dredging  done  under  this  contract  was  120,357.54  cubic  yard«. 
Actual  time  of  pumping,  452  hours  8  minutes;  rate  per  minute  in  cubic  yards^  4.43; 
time  lost  in  turning  and  dumping,  274  hours  47  minutes;  time  lost  through  other 
causes,  'M',\  hours  53  minutes. 

The  dredge  employed  wjis  supplied  with  three  10-inch  suction  pumps,  discharging 
into  vats,  each  of  wliich  contained  about  llX)  cubic  yards.  The  disciiarge  and  vats 
were  poorly  arranged,  and  much  material  was  lost  to  the  contractor  in  the  overflow. 
The  dredge  had  no  motive  power  of  its  own,  but  was  towed  by  tugs.  As  the  dredge 
had  to  work  constantly  across  the  currents,  2  tugs  were  frequently  required,  and 
"l^tpn  then  much  time  was  lost  ])y  the  dredge  drifting  (mt  of  the  channel. 

CONDITION    OF    IMPROV^EMENT   JUNE   30,    1894. 

A  survey  of  the  inner  bar  was  made  during  the  latter  part  of  Jnne. 
It  was  completed  on  June  30,  witli  the  conditions  very  favorable.  The 
following  least  dei>ths  were  found: 

Feei. 

On  a  range  45  feet  south  of  the  beacons 19.5 

On  the  tirst  ranji^e  south 21. » 

On  the  second  range  south 21.5 

On  the  third  ranj^e  south 21.5 

These  ranges  arc  75  feet  apart. 

The  depths  found  in  tlie  same  localities,  determined  by  comparison 
of  transit  readings  after  the  completion  of  the  jibove  contract,  were 

On  the  range  45  feet  south  of  beacons 24. 4  feet,  a  shoaling  of  4. 9  fe«t 

On  the  first  range  soutli 25.  5  feet,  a  shoaling  of  4  itet 

On  the  second  range  south 23.  l>  feet,  a  shoaling  of  2. 1  fwt. 

On  the  third  range  south 24.  3  feet,  a  shoaling  of  2. 8  feet 

These  soundings  are  being  i)lotted,  and  when  submitted  on  a  cont 
parative  map  the  shoaling  over  the  entire  bar  can  be  readily  seen,  and 
\rjJJ  Jio  doubt  extend  over  the  entire  area  dredged. 
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The  shoaling  indicated  by  the  above  figures  occurred  in  ten  and  one- 
hall  months,  and  there  is  no  doubt  that  within  a  year  from  now  the  ben- 
efits derived  from  dredging  under  the  last  contract  will  have  disap- 
peared entirely. 

A  slight  shoaling  has  also  occurred  on  the  outer  bar,  there  being 
less  than  22  feet  at  mean  low  water. 

Mr.  l\irtle  remarks  on  the  work  of  the  past  fiscal  year  as  follows : 

No  matter  upon  what  lines  the  improvement  of  this  harbor  is  to  be  continued,  it 
is  evident  that  the  entrance  of  the  port  must  be  maintained  by  dredging  for  several 
years  to  come.  If  this  improvement  bo  continued  upon  the  old  plan,  wnich  simply 
calls  for  dredging,  dredging  should  be  done  within  tlie  next  fiscal  year;  if  the  plan 
of  the  recent  board  be  adopted,  dredging  in  the  proposed  channel  under  this  plan 
should  be  commenced  as  soon  as  possible,  in  order  that  this  new  channel  may  give 
relief  to  commerce  before  the  present  one  is  again  closed.  To  bring  about  these 
results  in  a  satisfactory  manner  some  provision  should  be  made  to  have  the  work 
carried  on  economically.  Several  attempts  have  been  made  to  dredge  on  this  bar 
under  the  contract  system.  I  think  they  all  have  proved  unsatisfactory;  they  have 
all  been  certainly  expensive. 

Take,  for  instance,  the  last  contract;  the  cost  to  the  United  States  per  cubic  yard 
was  $0.6407.  The  cost  to  the  contractor  per  cubic  yard,  including  the  cost  of  his 
dredge  (which,  according  to  the  builders'  statements  was  $27,000)  was  $0.3656.  The 
cost  to  the  contractor  without  the  dredge  was  $0.1412;  contractor's  profit  per  cubic 
yard  was  $0.4888.  Contractor's  running  expenses  for  three  months,  $17,992.50:  cost 
of  dredge,  $27,000 ;  total  expense  of  work  to  contractor,  $44,992.50.  Amount  paid  to 
the  contractor,  $75,825,  leaving  a  profit  after  paying  for  dredge  of  $30,832.50;  or  a 
profit,  including  first  cost  of  dredge,  of  $57,832.50.  Time  of  pumping  was  452  hours; 
profit  to  contractor  for  every  hour  actual  pumping,  $127.90. 

The  above  figures  were  carefully  obtained  while  the  dredge  was  at  work  and  very 
closely  represent  the  facts  in  the  case.  Evidently  they  go  to  prove  that  a  great 
saving  would  accrue  to  the  United  States  by  owning  its  own  plant  if  extensive  oper- 
ations are  to  bo  carried  on  at  this  point. 

It  may  be  well  to  analyze  somewhat  differently  the  figures  presented 
by  Mr.  Turtle. 

The  total  quantity  of  sand  pumped  was  120,357.54  cubic  yards;  the 
time  spent  in  pumping  was  452  hours  and  8 minutes;  hence  the  hourly 
result  wa«  260.20  cubic  yards.  This  result  shows  the  incapacity  of  the 
plant. 

The  time  lost  in  going  to  and  from  the  dumping  ground,  including  the 
time  of  dumping,  was  274  hours  and  47  minutes;  hence  the  hourly  dump- 
ing result  was  438.04  cubic  yards.  This  result  shows  the  unwieldiuess 
of  the  plant. 

Out  of  the  1,070.71  hours  during  which  the  vessel's  movements  were 
reported,  343.88  hours  were  spent  on  repairs ;  in  other  words,  32  per  cent, 
nearly  one-third,  of  the  time  was  spent  in  repairs.  Considering  that 
the  work  was  done  "under  the  most  favorable  conditions  of  weather," 
this  loss  of  time  is  astonishing.  To  be  sure  Mr.  Turtle  reiK)rts  (see 
Annual  Report  Chief  of  Engineers  for  1893,  p.  1714)  that  up  to  June  30, 
18(>3,  20G  hours  had  been  lost,  of  which  a  great  part  "was  consumed  iu 
actually  completiug  the  dredge  after  work  had  commenced."  Supposing 
that  all  of  the  time  lost  up  to  June  30, 1893,  had  been  spent  in  finishing 
the  dredge,  there  would  still  remain  137.88  hours  for  repairs 5  in  other 
words,  nearly  13  per  cent  of  the  time,  still  a  large  percentage'of  loss  for 
a  new  vessel  in  a  little  more  than  two  months.  It  is  evidence  of  the 
inferior  character  of  the  plant. 

Past  records  show  that  the  dredge  was  entirely  new,  and  that  the 
work  at  Pensacola  was  the  first  on  which  it  was  used.  The  deteriora- 
tion of  the  plant  during  the  two  months  of  work  may  be  disregarded. 
The  contractor  had  on  hand  at  the  end  of  the  work  a  new  dredge  worth 
§27,000.  • 

The  amount  paid  to  the  contractor  was  $75^825,  of  which  $17,992.60 
represents  his  expenses.    His  profits,  including  the  new  dredge,  are 
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$57,832.50,  or  324.25  per  cent  of  what  the  work  cost  him,  a  percentage 
of  profit  which  is  certainly  out  of  all  reason. 

The  cost  of  the  new  dredge  being  $27,000,  the  contractor's  profit 
was  sufficient  to  jirovide  his  plant  twice  over  and  still  to  leave  him 
$3,823.50. 

Judging  by  the  cost  of  dredging  at  New  York,  on  the  Tyne  and 
Clyde,  and  at  Dunkirk,  France,  there  is  no  doubt  that  the  dredging  on 
the  bar  at  Pensacola  can  bo  done  for  6  cents  a  cubic  yard  if  tho  Gov- 
ernment owns  its  own  dredge. 

RECOMMENDATIONS   AND   ESTIMATES. 

The  harbor  of  Pensacola  is  the  best  on  the  gulf  coast.  Its  entrance 
is  obstructed  by  a  bar  of  no  great  width.  From  the  30-foot  curve  inside 
the  bar  to  tho  same  curve  outside  the  bar  is  only  a  mile  and  seven- 
eighths.  A  part  of  the  channel  lies,  at  present,  nearly  at  right  angles 
to  the  direction  of  the  ebb-tide  currents.  The  result  is  that  whenever 
dredging  is  done  along  the  line  of  the  channel  the  cut  is  tilled  up  again 
very  soon. 

It  is  jecommended  that  a  new  channel  be  dredged  across  the  Caucus 
Shoal.  It  is  further  recommended  that  the  Government  have  built  for 
service  at  this  harbor  a  suitable  suction  dredge,  with  a  bin  capacity  of 
about  500  cubic  yards,  and  of  power  sufficient  to  fill  the  bins  in  forty 
minutes  at  the  outside.  In  case  of  sufficient  appropriations  being 
made  it  is  also  recommended  to  begin  the  accumulation  of  materials 
and  of  a  plant  for  the  construction  of  the  east  jetty,  as  recommended 
by  the  Board  of  Engineers  of  1891. 

An  appropriation  of  .at  least  §500,000  can  be  expended  judiciously 
on  these  objects  during  the  year  ending  June  30,  1806. 

Money  Htatement, 

July  1,  1893,  balance  unexpended $83,293.85 

June  30, 1894,  amount  expended  during  liscal  year 80,  770.  53 

July  1,  1894,  balance  unexpended 2,523.32 

July  1. 1894,  outstanding  liabilities 70. 48 

July  1,  1894,  balance  available 2,452.81 

(  A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896  500,  000. 00 
<  ^Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acts  of  186G  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


(  O.MMEIICIAL   STATISTICS. 

Value  of  exports  to  foreign  ports $4,025,637.00 

Value  of  exports  to  coastwise  ports 397,545.00 

Total 4,423,182.00 

\'alu(^  of  imports  from  foreign  ports 225, 313.  20 

Duties  on  imports  and  miscellaneous  collections 22,647.00 

Vessels  entering  from  foreign  ])orts 439 

Vessels  ent«iriug  from  coastwise  ports 162 


''I'" 


Total 601 

Vessels  clearing  for  foreign  ])orts 432 

Vessels  clearing  for  coastwise  ports 152 

Total 5»4 

Vessels  employed  in  tho  trafii  c  .of  the  ppf t 210 
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P7. 

IMPROVEMENT   OF   ESCAMBIA  AND    CONECUH    RIVERS,    FLORIDA    AND 

ALABAMA. 


PLAN   OF   IMPROVEMENT. 

The  Escambia  and  Conecuh  rivers  are  actually  one  river,  that  por- 
tion of  the  river  from  its  head  waters  in  southeastern  Alabama  to  the 
Florida  and  Alabama  State  line  being  called  the  Conecuh  Eiver,  and 
the  portion  in  Florida,  61  miles  long,  being  called  the  Escambia  liiver. 
It  empties  into  Escambia  Bay,  an  indentation  from  Pensacola  Bay. 
Fully  6G  per  cent  of  the  immense  quantity  of  timber  shipped  from  Pen- 
sacola Harbor  is  cut  on  lands  tributary  to  the  Escambia  River,  and  is 
floated  down  in  rafts  to  Pensacola  Harbor. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  the  examinations  and 
surveys  of  the  rivers,  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  pp.  843-852. 

The  project  provides  for  the  improvement  of  the  river  from  its  mouth 
to  Indian  Creek,  in  Alabama,  an  estimated  distance  of  293  miles,  by  the 
removal  of  logs  and  snags  from  the  channel  and  overhanging  trees 
from  the  banks,  by  excavating  rock  shoals,  by  deepening  sand  bars,  by 
works  of  contraction  and  shore  protection,  and  by  dredging  a  channel 
through  the  bar  at  the  mouth  of  the  river. 

The  object  of  the  improvement  is  to  facilitate  the  movement  of  saw 
logs  and  timber  rafts  down  the  river,  and  to  afford  at  the  same  time  a 
suitable  channel  for  steamboat  navigation.  The  value  of  the  lumber 
annually  transported  on  the  river  is  estimated  at  $1,800,000. 

In  order  that  the  rafting  business  may  be  carried  on  safely  and  profita- 
bly, it  is  necessary  that  the  river  should  be  kept  fairly  free  from  logs 
and  snags.  This  requires  the  maintenance  of  an  efficient  snag  boat,  at 
an  estimated  cost  of  $6,000  per  annum. 

In  the  fall  of  1889  a  channel  GO  feet  wide  and  G  feet  deep  was  dredged 
through  the  bar  at  the  mouth  of  the  river  by  means  of  a  centrifugal 
pump,  mounted  on  the  snag  boat.  This  channel  has  since  shoaled  to  4 
feet,  and  it  is  very  desirable  that  a  sufficient  amount  should  be  appro- 
l)riated  to  enable  a  cut  100  feet  wide  and  8.5  feet  deep  to  be  made. 

The  harbor  tugs  can  not  now  cross  the  bar  and  enter  the  river  to 
reach  the  rafts  and  tow  them  to  Pensacola.  The  rafts  are  floated  down 
over  the  bar  and  fastened  to  timber  stands  in  the  bay,  where  they  are 
exposed  to  sudden  storms.  A  large  annual  loss  of  lumber  and  money 
is  thus  occasioned. 

APPROPRIATIONS. 


For  Escambia  River : 

March  2, 1833 $5,000 

July  2,1836 5,500 

June  14, 1880 8,000 

March  3,  1881 5,000 

Jnlv5,1884 3,000 

August  2, 1882 12,000 


For  Escambia  and  Couecuh  rivers: 

July  5,1884 $12,000 

Augusts,  188« 12,000 

August  11,1888 10,000 

September  19, 1890 7,5)0 

July  13,1892 8,050 

Total 88,000 


OPEKATIONS  TO  JUNE  30,   1893. 

The  appropriations  had  been  expended  in  providing,  maintaining, 
and  renewing  the  necessary  working  plant  and  in  removing  the  obstruc- 
tions from  the  channel  and  overhanging  trees  from  the  banks  from  the 
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Tiioutli  of  the  river  to  Jordan  Shoals^  a  distance  of  136  miles;  in  keep- 
ing the  channel  fairly  free  from  logs  and  snags  brought  in  by  the  winter 
fn^shets,  and  in  twice  dre<lging  a  channel  through  the  bar  at  the  mouth 
of  the  river  to  permit  the  passage  of  towboats  drawing  5  feet  of  water. 

CONDITION   OF  IMPRO\rEMENT  JUNK  30,   1893. 

At  the  close  of  the  fiscal  year  1893  the  river  was  in  a  condition  to 
admit  of  the  safe  ])assage  of  rafts  on  stages  of  water  above  2  feet,  and 
for  a  distance  of  100  miles  from  the  mouth. 

WORK  DONE   DURING  PAST  FISCAL   YEAB. 

Assistant  Engineer  J.  E.  Turtle,  who  has  been  in  local  charge  of  the 

work,  reports: 

The  portiou  of  the  river  between  Brewton  ami  Monno,  caUed  the  middle  river.. 
rnuH  tlirou;;li  aUnvial  soil  and  is  tortnous.  Many  Ruajy^s  are  brought  iu  by  the 
iiiinuul  fresliots.  The  object  of  the  work  of  1894  was  to  improve  thia  portion  of  the 
river. 

Attho  bef^iniiinjL;  of  the  fiHoal  year  ending  .Tnne  30,  1894,  a  party  were  at  work 
removing;  obstnu-tions  from  the  channel  iu  iMscordance  with  the  approved  project. 
The  fiindH  bein^  low,  the  sna^  boat  Esvtimbia  was  started  downstream  ftt>in  Old 
Kiver,  near  Hn-wton,  Ala.,  intending  to  make  a  trip  as  far  as  Molino,  Fla.,  remov- 
ing the  worst  of  the  obstruetions,  and  then  to  return  to  Old  River.  Work  under 
thJH  ])lau  was  continueil  until  September  11,  when,  owing  to  the  condition  of  funds, 
it  was  Kusi>ended  and  the  plant  tied  up.  The  length  of  the  river  worked  over  was 
71  niileH. 

Sna^s  removed  from  the  channel • 367 

l.ojjs  removed  from  theehannel H 

Overhanging  trees  felled  and  cut  up 71 

Logs  on  bank  rut  up 122 

Stumps  removetl  level 47 

At  a  total  cost  ol' $1,078.35 

The  work  accomplished  during  the  liscal  year  ending  Jnne  30;  1894,  made  safer  the 
j)a8sage  of  r.ilts  during  the  low  stages  of  1^3  and  1894. 

Wliile  these  opt>ration8  have  greatly  improved  the  river  for  the  tranaportation  of 
rafts.  th(\v  are  not  permanent,  and  work  will  have  to  be  done  on  the  river  evay 

year  in  order  to  keep  it  iu  its  present  condition. 

RECOMMENDATIONS  AND  ESTIMATES. 

I  ooix'ur  in  the  following  rccommeiulatioiis  and  estimates  of  Assist- 
ant Kiij^iiioer  J.  K.  Turtle: 

As  stated  iu  my  nnniial  report  for  1892,  the  commerce  of  this  ntream  is,  and  prob- 
al)]y  will  tor  sonir  time  eonriuuc  to  he,  restricted  to  the  tranBportation  of  lamber, 
ami  its  im])r<>vement  should  he  governed  accordingly;  consequently,  in  conneetioii 
with  the  removal  of  ohstnictions  from  the  river,  a  channel  should  be  dredged 
through  the  h:ir  at  tlir  month.  This  channel  should  1>o  deep  enough  to  permit  the 
tugs  which  tow  the  rafts  to  pass  u])  to  Ferry  Pass,  1  mile  a1>ove  uie  month.  The 
ratts  nre  now  dro])ped  out  of  the  river  into  the  bay;  this  is  ftecinently  dahgenHU 
and  niiieh  joss  is  oeeasioned  hy  it.  The  har  was  dredged  several  yean  ajKo,  with  a 
very  limited  amount  of  funds,  and  a  niirrow  channel,  having  a  depth  of  6  netf  wae 
secured.  The  elianiiel  has  now  shoaled  to  4  feet.  If  the  operations  on  this  atreaHi 
are  to  he  curried  on  in  the  interests  of  the  lumber  ex])ort  trade  of  Penaaoolmy  the 
deepening  of  the  hnr  at  tlie  mouth  is  important,  and  will  be  of  great  benefit  to  the 
eomniercial  inten-st  of  tlie  port. 

Tlie  dee])eiiing  of  this  liar  is  the  most  important  work  now  to  be  done.  Experi- 
ence Inis  shown  that  the  material  of  which  it  it)  composed  can  be  leuiOTed  readily 
with  a  sand  ])uni]).  The  channel  through  it  should  admit  of  towboata  going  into 
the  river  for  tows  of  timher,  which  have  now  to  be  floated  into  the  bay.  Theaei^ 
of  the  channel  should  he  s.:*)  feet,  aud  its  width ahould  beat  leaat  100  mirt.  ThonM 
sliould  he  oiitlincrl  witli  ]iiles.  Tliis  w(uild  enable  boats  to  paaa  oat  qvieklj  dnriag 
all  btages  of  tides  aud  conditions  of  weather,  and  add  to  the  permaneney  oifvM 
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I  would  respectfully  recommend  that  $12,000  be  appropriated  for  the  deepening 
of  this  bar  and  $12,000  for  continuing  improvement  on  tne  river.  Thene  sums  can  be 
profitably  expended  during  fiscal  year  ending  June  30,  1896. 

Money  statement, 

July  1,  1893,  balance  unexpended $2,  688. 91 

June  30, 1894,  amount  expended  during  fiscal  year 2, 403.  83 

July  1,  1894,  balance  unexpended 285. 08 

July  1,  1894,  outstanding  liabilities 81. 44 

July  1,  1894,  balance  available 203.64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  24, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


The  present  commerce  of  this  stream  is  confined  to  the  rafting  of  timber  and  logs. 
Not  less  than  66  per  cent  of  the  lumber  exported  from  the  port  of  Pensacola  passes 
out  of  this  river,  the  estimated  value  of  which  is  $2,800,000.  No  accurate  records  of 
the  timber  business  on  the  river  are  obtainab  le,  and  more  detailed  statistics  can  not 
be  furnished. 


P8. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 
PLAN  OF  IMPROVEMENT. 

The  present  plan  of  improvement  was  adopted  in  accordance  with 
the  recommendations  contained  in  the  reports  of  examinations  and 
partial  surveys  printed  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1870,  p.  498,  and  for  1891,  p.  1761. 

The  project  provides  for  obtaining  a  low- water  channel  6  feet  deep 
from  Wetumpka,  Ala.,  to  the  junction  with  the  Tombigbee  River,  44 
miles  above  Mobile,  Ala.,  an  estimated  distance  of  323  miles,  by  the 
removal  of  logs  and  snags  from  the  channel  and  overhanging  trees  from 
the  banks,  by  removing  rock  reefs  and  gravel  bars  by  blasting  and 
dredging,  and  deepening  sand  bars  by  works  of  contraction  and  shore 
X^rotection,  at  an  estimated  cost  (prior  to  the  appropriation  of  July  13, 
1892,  of  $70,000)  of  $386,261,  exclusive  of  the  cost  of  maintenance  and 
snagging,  estimated  at  $10,000  per  year. 

The  normal  width  of  the  upper  portion  of  the  river  is  from  500  to  600 
feet,  and  of  the  lower  portion  from  700  to  800  feet.  Where  the  river 
has  the  normal  width  the  low-water  depths  in  the  channel  vary  from  8 
to  15  feet;  but  where  these  widths  have  been  increased  by  the  erosion 
of  the  banks,  shoals,  bars,  or  reefs  are  found.  The  average  slope  of 
the  low- water  surface  is  about  4  inches  per  mile.  The  maintenance  of 
an  efficient  stern-wheel  snag  boat  is  required  to  remove  logs  and  snags 
brought  in  by  the  winter  freshets  each  year. 

APPROPRIATIONS. 


June  18, 1878 $25,000 

March  3, 1879 30,000 

June  14, 1880 25,000 

March  3, 1881 20,000 

August  2, 1882 20,000 

July  5, 1884 10,000 


Augusts,  1886 $15,000 

August  11, 1888 20,000 

September  19, 1890 20,000 

July  13,1892 70,000 

Total 225,000 
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OPERATIONS   TO   JUNE  30,  1893. 

Work  was  begun  under  tlie  original  approved  project  in  1878  and  con- 
tinued during  the  low-water  season  of  each  year  until  1883.  During  this 
period  the  average  annual^ppropriation  was  $24,000.  With  this  amount 
much  snagging  was  done  and  works  of  contraction  were  built  at  eight 
of  the  most  troublesome  bars,  viz,  the  Cut-off,  Haines  Island,  Hobbs 
Island,  and  Yellow  Jacket,  between  Selma  and  the  mouth,  aud'Gard- 
ners  Island,  Hadnot,  Cox,  and  Three  Chutes  bars  in  the  upper  portion, 
between  Selma  and  Montgomery.  From  1884  to  1891  the  average 
annual  appropriations  were  $9,375,  which  amount  was  only  sufficient 
to  continue  snagging  operations  and  to  remove  the  annual  accumula- 
tion of  similar  obstructions,  brought  into  the  river  by  freshets,  and  the 
fallen  timber  due  to  the  caving  and  washing  of  the  banks.  Conse- 
quently no  new  works  of  contraction  were  built,  and  those  previously 
constructed  deteriorated  more  or  less  from  want  of  funds  to  keep  them 
in  repair.  Much  useful  work  was  accomplished,  however,  by  the  snag 
boat,  and,  as  many  of  the  shoals  were  caused  by  the  accumulation  of 
sand  and  gravel  about  sunken  logs  and  snags,  a  number  of  these  shoals 
were  permanently  improved  by  the  removal  of  the  logs  and  snags  with- 
out resorting  to  works  of  contraction. 

Before  the  im))rovement  was  begun  in  1878,  the  river  was  so 
obstructed  by  logs,  snags,  fallen  trees,  and  overhanging  timber  on  the 
banks  and  by  bars  and  shoals,  on  many  of  which  the  low-water  depth 
was  only  2,6  to  3.5  feet,  that  navigation  was  both  difficult  and  danger- 
ous. During  the  low-water  season  boats  could  only  run  during  the 
daytime:  long  detentions  were  fre(iuent  at  the  shoals  and  bars  in  the 
river  below  Selma,  and  tratfic  between  Selma  and  Montgomery  was 
completely  stoi)ped. 

At  the  close  of  1891  the  channel  throughout  the  entire  length  of  the 
river  was  practically  free  from  obstructions  and  the  banks  from  dan- 
gerous overhanging  timber.  The  depth  on  the  shoals  and  bars  below 
Sehna  was  nowhere  less  than  .'^.5  feet  at  low  water,  and  boats  made 
regular  and  uninterrupted  trips  throughout  the  year.  Traffic  was  sus- 
pended between  Montgomery  and  Selma  when  the  river  was  at  extreme 
low  water,  because  the  depth  on  Three  Chutes  Shoals,  2i  miles  below 
Montgomery,  was  only  2^  feet  at  that  stage  of  the  river. 

In  accordance  with  recommendation  contained  in  the  report  of  exaui- 
inations  and  partial  surveys,  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1870,  p.  497,  and  1891,  p.  1701,  the  present  plan  of 
improvement  was  adopted,  which  i)rovides  for  obtaining  a  low- water 
channel  (5  feet  in  depth  and  300  feet  in  width  from  Wetumpka  to  the 
mouth  of  this  river,  at  an  estimated  cost  of  $380,251,  exclusive  of 
maintenance  and  snagging  operations,  which  is  estimated  at  $10,000 
\wv  year. 

CONDITION    OF    lMl>KOVKMENT    Jl'TsE    30,    1893. 

As  the  steam  snag  boat  Win.  J,  Ticinlng  was  the  only  boat  belong- 
ing to  the  Alabama  River  when  the  approi)riation  of  $70,000  raade  by 
act  ai)pr(>ved  July  13,  1892,  became  available,  a  large  proportion  of 
that  amount  had  to  be  expended  in  x)rocuring  a  suitable  plant  for  con 
tinning  the  improvement  under  the  new  project.  Meanwhile  a  tem- 
j)orary  ])lant,  consisting  of  the  steamer  Coo.varfaand  two  barges  belong 
ing  to  the  Coosa  lliver,  the  log  boat  belonging  to  the  Cahaba  River, 
which  had  been  fitted  out  as  a  pile-driver  and  turned  over  to  this 
improvement,  and  one  purchased  barge,  having  been  provided,  work 
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was  begun  July  17, 1892,  at  Three  Chutes  Shoals.  Snagging  was  car- 
ried on  until  September,  1892.  Two  stone  barges,  two  quarter  boats, 
and  one  brush  barge  having  been  purchased  and  a  working  party 
formed,  works  of  contraction  were  begun  October  2, 1892,  at  Silver  Creek 
Shoals,  210  miles  south  of  Montgomery,  and  carried  on  until  December 
9,  1892,  when  all  operations  were  suspended  on  account  of  high  water. 

During  the  working  season  of  1892  works  of  contraction  were  par- 
tially constructed  at  the  following-named  bars  and  shoals :  ThreeChutes 
Shoals,  Hadnot  Bar,  Manack  Island,  between  Montgomery  and  Selma, 
and  Silver  Creek  Shoals  in  the  lower  river.  At  the  close  of  the  work- 
ing season,  December,  1892,  the  depth  of  water  had  been  increased 
over  the  bars  at  the  several  places  as  follows:  Over  the  upper  bar  at 
Three  Chutes,  from  3  to  5.5  feet;  at  Hadnot,  from  3.5  to  5.5  feet;  at 
Manack  Island,  from  3  feet  to  4.5.  feet,  giving  a  minimum  depth  of  4 
feet  between  Montgomery  and  Selma,  a  distance  of  81  miles,  excei)t  on 
the  lower  bar  at  Three  Chutes,  where  it  was  only  30  inches  at  extreme 
k)w  water.  At  Silver  Creek  Shoals  the  depth  was  increased  from  3  to  5 
feet.  The  river  throughout  its  entire  length  had  been  freed  from  snags, 
logs,  and  overhanging  timber  dangerous  to  navigation. 

During  the  spring  of  1893,  the  steamer  Coosada  was  thoroughly  over- 
hauled, remodeled,  and  completely  fitted  out  for  use  on  this  improve- 
ment; two  stone  barges,  one  pile-driver,  and  two  small  barges  for  car- 
rying piles  were  purchased.  These,  with  the  barges  and  quarter  boats 
pui*(2iased  during  the  previous  fall,  furnished  an  efficient  plant  for  two 
working  parties.  Each  plant  consisted  of  one  steam  to wboat,  one  pile- 
driver,  one  quarter  boat,  one  barge  for  carrying  piles, one  brush  barge, 
and  two  stone  barges.  The  Twining  began  snagging  operations  at  the 
mouth  of  the  river,  June  14,  1893,  and  by  June  30  had  worked  over  its 
entire  length,  a  distance  of  311 J  miles.  All  snags  and  logs  visible  in 
the  channel  and  such  overhanging  timber  as  was  dangerous  were 
removed. 

WORK  DONE   DURING  PAST   FISCAL  YEAR. 

Assistant  Engineer  C.  B.  Percy,  who  has  been  in  local  charge  of  the 
work,  reports  as  follows : 

The  balance  available  for  this  improvoment  on  July  1, 1893,  being  $30,629.29,  snag- 
sing  was  begun  on  that  portion  of  the  Coosa  River  between  Wetumpka  and  its 
Jnnction  witli  the  Tallapoosa,  a  length  of  10  miles.  All  obstructions  were  removed  by 
July  3,  1893.  Continuous  work  of  this  nature  was  then  suspended  on  the  entire 
improvement,  and  during  the  remainder  of  the  working  season  of  1893  such  logs, 
snags,  and  overhanging  trees  as  were  reported  were  removed.  The  amount  of  Avork 
done  and  the  cost  thereof  is  given  in  the  tabulated  statement  attached. 

The  entire  plant  resumed  operations  July  6,  1893,  on  works  of  contraction  in  the 
river  as  follows: 

WOKK    DONE    BV    PAKTY   NO.    1. 

1,  Three  Chutes  ShoalSf  2^»mile8  belotp  Montgomery. — Dam  No.  1,  at  the  upper  end  of 
the  island,  was  completed  by  extending  the  island  end  12  feet  and  raising  the  dam 
throughout  its  entire  length  to  a  uniform  height  of  4  feet  above  low  water.  Its  total 
length  is  535^^  feet. 

Dam  No.  2,  located  on  the  shoal  below  the  island,  was  begun  during  the  fall  of  1892 
»nd  was  buiU  to  the  low- water  level  for  a  length  of  1,050  feet.  During  1893  this 
portion  w.'is  raised  to  a  height  of  4  feet  above  low  water  and  the  dam  was  extended 
557  feet  farther,  but  the  lower  150  feet  of  this  extension  was  brought  up  only  to  the 
low-water  level.  While  the  dam  was  being  raised  and  extended,  bars  were  oontin- 
nally  forming  just  beyond  its  end.  To  counteract  this  trouble  and  to  carry  the 
drifting  sand  and  gravel  at  once  to  deep  water  a  short  spur  dam,  122  feet  in  lengthy 
bmlt  340  feet  below  the  end  of  Dam  No.  2. 
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J'.  Cot  Bar,  11  miU's  helow  Montgomery. — Some  years  ago  an  effort  iras  made  to 
increase  tlio  depth  in  this  chute  by  making  a  dam  of  small  wiiloir  stakes,  drivsa 
close  by  huncl  nntLiilled  in  with  sand  and  gravel.  This  was  sooa  destroyed  and  no 
niiiterial  benefit  waH  obtained.  During  September,  1893,  another  dam  waia  built,  as 
shown  by  the  accompanying  map.  The  length  of  the  dam  is  as  follows :  Piling,  370 
fe(>t ;  bar  protection^  153  feet,  and  a  shore  riprap,  30  feet,  making  a  total  length  td 
45:H  feet. 

S,  Jfadnot  Bur,  13  milea  helow  Montgomery. — Was  improved  some  years  ago,  bat  the 
work  beiu^  done  in  a  manner  similar  to  that  at  Cox  Bar,  has  been  destroyed.  The 
])re8cnt  work  was  begun  in  1892  and  completed  dnring  October,  1893,  by  raising  125 
feet  of  its  length  to  a  4-foot  height,  extending  the  bar  protection  53  feet,  and  reen- 
foiling;  the  shore  x>rotection,  making  a  total  length  of  dam  594  feet.  For  method  of 
construction  see  accompanying  map. 

-/.  Manark  Island  Shoale.  19  miles  below  A/baf^omery.— The  dam  acroaa  the  amaUsr 
chute,  atone  time  the  main  channel  of  the  river,  begun  in  1891,  was  finished  during 
Au<;nHt.  189:^.  Us  height  throughout  its  length  was  raised  to  4  feet  above  low  watei: 
Tho  ishuid  end  was  lengthened  by  129  feet.    Its  total  length  is  now  384  feet. 

o.  TifHs  Ilavy  4't  in  I  ten  btlow  Montgomery. — The  river  is  increased  here  ftom  the  nor- 
mal width  of  450  to  715  feet.  A  flat  bar,  exposed  only  at  low  water,  divides  it  into  two 
chutes,  the  navifxablo  channel  shifting  from  one  to  the  other.  A  dam  ^ras  c<matmcted 
at  the  head  of  tlie  north  chute,  as  shown  in  the  accompanying  map,  to  eon6netlio 


Bus]>eude(l,  the  party  discharged,  and  the  plant  laid  np December  10,  1883,  at  Manaok 

Island  to  await  further  approx>riations. 

WOUK   DONK  BY   PARTY  NO.  2. 

Silver  Creek  Sht^als,  210  miles  helow  Montgomery. —The  improvement  of  these  ohool^ 
be^uu  in  the  fall  of  18i)2,  was  resumed  July  17, 1898,  and  com]|jleted  DeoemberUl; 
181K{.  1  )aui  No.  1,  located  at  the  upper  end  of  the  island  and  closing  the  north  ohnla^ 
was  extended  down  tho  island  255  feet,  and  was  raised  to  4  feet  above  low  watar 
throughout  it*4  entire^  length  of  1,050  feet.  Dam  No.  2,  which  is  a  longitadissl 
training  dam,  located  on  the  shoal  below  the  island,  was  extended  2525  feet  and  raised 
to  \i  feet  above  low  water  throughout  its  entire  length  of  952  feet.  Dam  No.  1  wm 
built  as  shown  in  acronipanying  map;  dam  No.  2  was  constructed  accordinf^  to  tho 
general  plan  ad<>pted  for  this  river. 

sharkleford  liar,  S'l'l  niiha  below  Montgomery. — The  width  of  the  river  is  inerooooi 
hrr({  from  tlie  normal,  650  feet,  to  l,(KX)feet,  and  a  bar,  which  is  exposed  only  at  low 
wattT,  <livi(les  it  into  two  shifting  channels.    To  confine  the  water  in  one  easnnola 


all  of  wliich  is  H  fret  above  low  water. 

Carter  tShoah,  J4.i  viiUm  helow  Montgomery. — The  width  between  the  hanks  at 
shoals  is  inereased  from  the  normal,  700  feet,  to  1,010  feet.  A  shoal  lying  in  Iho 
middle  of  the  river  has  a  shallow  chute  on  each  side.  The  channel  shifts  fromoao 
to  the  other ;  its  depth  at  low  tide  and  low  stage  of  the  river  is  8.5  feet.  To  eonino 
the  water  in  the  wrst  channel  a  longitudinal  dam  was  located,  running  diaonmi^ 
out  from  the  east  hank.  Tho  work  of  driving  piles  was  hegan  Noveimier  17,  IM^ 
and  of  making  and  sinking  the  mattresses  on  Decembers,  1^8.  The  npper  portios 
of  t  lie  dam,  as  f:ir  as  the  angle^  had  been  built  up  to  the  level  of  low  water  and  tho 
piling  ext^Mulcd  IK")  feet  down  the  river  by  December  16, 1893,  when  operations  woio 

SUHpiMUlrd. 

.Iherdeni  liar,  .'6.'  milvs  helow  Montgomery,  and  US  miles  above  the  mouih,^-A  lonjrits- 
dinnl  dam.  1.320  foet  in  h^ngth,  with  its  top  4  feet  above  low  water,  and  bautoi 
sliown  in  a(('om])anving  map,  was  bcguu  August  22, 1893,  and  completed  October  17, 
1S!»:{. 

Work  of  ])arty  No.  2  was  suspended  December  16, 1893,  and  the  plant  started  fiir 
Manack  Island  in  tow  of  tho  steamer  li'.J.  Twining.  The  tow  arrived  at  that  point 
DecfmlM-r  2:\,  1X{Y,],  and  after  removing  some  logs  with  the  Twinimff  ftom  the  river  sfe 
'rnrni]>seed  liar  ('hnt(>.  and  a  slip-in  from  lladnot  and  fh>m  Cox  Bar  Chnte^  on  Deossfrs 
b(  r  25.  l><iKi,  the  entire  ]>lant  was  laid  up  and  all  work  suspended  Deoember  36  to 
await  furthi'r  a]>]iro])riations. 

The  material  cmidnyrd  in  the  construction  of  the  improvements  was  obtained  ss 
follows:  Kock  was  i|narri('d  from  the  blufls  and  brush  cut  ftom  the  banks  by  Uied 
lah<»r:  \i  cents  i>er  ton  was  ]>ai(l  for  quarry  privileges.  Piles  WSEO  pnrohassd 
planters  along  the  river.  * 
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Statement  of  trark  done  with  amounts  available   July  ly  1S9^,  and  appropriated  Jklif 

13,  1892, 


Classification  of  work. 


Fiscal  year. 


WOKKS  OF  CONTKACTION. 

Rock— 

Ouarrie<],  not  delivered tons . . 

QaarritHl,  delivered do 

Picked  up  along  banks do 

Deposited  in  dams do 

Earth  stripped  from  rock  led^OM cubic  yards . . 

lioxes  and  sackH  of  gravel  deposited  iu  dams number. . 

Brush  ami  cane — 

Cut  and  deliverctl cords . . 

V/ovcn  into  mattress do  — 

Deposited  iu  dauis do 

Mattress  laid— 

In  dams linear  feet . . 

In  shore  protect io« square  yanls. . 

Piles  driven  m  damn number.. 

Intakes  driven  in  dams do 

Pedes  wattled do 

Old  dam- 
Rebuilt  linear  feet . . 

Lowei-ed  1  foot do 

Torn  out do 

Dams — 

Commoncetl  and  completed do 

Complet<'d  (part ially  built  iu  1892; do.   . . 

Partially  completed do 

Shore  protection  commenced  and  completed square  yards.. 

Bar  nrotec  tion— 

Commenced  and  comjdeted linear  feet.. 

Extended do 

Completetl  (partially  built  in  1892) do.... 


SNAfidl.Na   OPKKATIONS. 

Overhnngiii;'  trees— 

Keinoved number 

TrimiiH'd do. . 

Busbi's  cut  (estiinatod) do. . 

Lo;;h  on  bank  eiit  uj) do.. 

Stumps  on  bank  cut  level do. . 

Logs,  snugrt,  and  st  umi)H  removed  from  cbaniiel do . . 

mi>("i:llaneoi\s  wokk. 
Rock  l>owlder8— 

Removed  from  landings cubic  yards. 

I{«'iiiove«l  from  river .do. . . 

Barn  <lee]>eiied  1  f«M»t  by  raking linear  feet . 

Surveys  made  and  ma]»s  drawn number. 


18»2-'93.    1893-94. 


Total 


4.378 
319 
4,046  ; 

1,575  : 
644  i 
031 

2,061 
442 
801 
240 

738 

75 
200 


305 
9,108 
1,829 
10,  937 
4.687 
1.690 


4}2 
285 


1,054  I 
191  1 

I 
133  .. 
G5 
758 


105  1 

35  I, 
1.075  I. 


1,682 
1,544 
138  I 

4,326 
943 
765 
112 
539 


80 

2,727 

3,039 

900 

943 

573 
418 
453 


584 

8 

1,050 

121 


117  • 


...t 


8 


505 
9,108 
1,8:S 
15. 315 
5.005 
5,735 

3,257 
2.188 

i.oa 

6,387 
1.385 

i,5as 

353 
1.277 

75 

200 

80 

2,727 

3,039 

900 

1,385 

418 
453 


2,5.'« 
199 

1,050 

25 1 

65 

875 


195 

.15 

1.675 

8 


Statement  showing  length  of  dams  as  eonstrueted. 


Location  of  dams. 


Partlv  built  during 
fiscafyear  1892-'l)3. 


Shore.  ■  River,  i     Bar. 


39 
90 


Three  Clmtes  Shoals: 

Dam  No.  1 

Dam  No.  2 

Dam  No.  \i i 

Cox  Bar 

ira«lnot  Bar 37  ' 

Mauack  Island 15  ' 

Tyus  Bar j 

Silver  Creek  Shoals: 

Dam  No.  1 112 

Dam  No.2 1  42 

Sha«kleford  Bar ' 

Carter  Shoals 

A berde»n  Bar 


372 
1.  U50 


374 
240 


:5is 

0.H5 


Total 


112 


,1 


i:») 

99 


.\8  completed  during 

fiscal 

year  1893- '94. 

Total 

•  --    - 

1     , 

length. 

>lu)re. 

River.  1    Bar. 

_  -  -  .. . 

39 

372           124 

s.** 

90 

l.'Ml    

1.457 

47 

75    

123 

30 

270            153 

453 

37 

374            183 

5J4 

15 

240  1         129 

S-^l 

44 

2K5           270 

5W 

396 ; 


335       3,039  737 


112 

42 

100 

100 

20 


^42 


31K 
910 
259 


1,294 


5,704 


720 
150 


1,729 


1, 150 
953 
58a 
10} 

1.320 


8,235 
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Statement  showing  length  of  dams  as  constructed — Coiitiuued. 


Three  Chutes  Shoals :  Dam  No.  2 ,. 

Carter  Shoals ■ 

Total 


Uncom- 
pleted. 

Total 
length. 

150 
750 

150 

750 

900 

900 

Statement  of  expenditures  during  the  fiscal  years  of  1892- 93  and  1803-^94, 


Expenditures. 


Fiscal  years. 


1892 -'93. 


WORKS  OP  CONTRACTION. 


Labor  and  engineering  and  superintendence 

Materials 

Ammunition 

Subsistence  supplies 

Engine  supplies  and  fuel 


Total. 


SNAGGING  OPERATIONS. 


Labor  and  engineering  and  superintendence. 

Subsistence  supplies 

Engine  supplies  and  fuel 


Total, 


MISCELLANEOUS. 


Preservation  and  repairs 

Expenses  Monigomerj-  office 

Traveling  expenses  and  transportation  of  funds,  etc 

General  repairs  to  plant 

Sundry  purchases 


Total. 


COST  OP  PLANT. 


*8tone  barges  70  by  20  by  3  feet 

2  stone  barges  70  by  20  by  4  feet 

2  pile  barges  45  by  1 5  b v  3  feet 

1  brush  barge  80  by  25  by  4  feet  (second  hand) 

1  brush  barge  75  by  25  by  3  feet 

2  quarter  boats  60  bv  20  oy  2  feet  2  inches 

Pile-driver  No.  2,  64*^  by  19  feet  by  3  feet  9  inches 

Hoisting  engine  and  pile-driver  frame  with  hammer  for  pile- 
driver  No.  1 

^Repairs  to  steamer  Coosada 

Outfit  for  entire  plant 


Total. 


Grand  total 


$8,  854. 27 

1,244.93 

110.  20 

3. 418.  88 

1,  508. 37 


15, 136. 65 

2, 037. 46 
406.14 
283. 13 

2,  726. 73 

1893-'94. 


$15,  793. 26 

1, 199.  93 

307.55 

3,881.24 

1,871.73 


23, 053.  71 


506.00 
118.84 
U5.05 


739.  89 


1,406.86 
654.  81 
162.90 

1, 354.  67 
42.60 


3, 621. 84 


2, 290.  57 

1, 159.  80 

120.  61 

157.04 

65.79 


3,  793.  81 


Total. 


$38, 190. 36 


3,  836. 62 


7, 415. 65 


2, 300. 00 
2,  470. 00 
1, 150. 00 
488.01 
998.92 
2, 594. 42 
3, 591. 93 

599.00 
8,544.00 
2, 209. 24 


24. 945.  52 


73,918.15 


CONDITION   OF  niPBOVEMENT   JUNE  30,   1894. 

The  improvement  obtained  at  each  of  the  bars  where  work  has  been 
done  is  shown  in  the  following  table: 


Place. 


Three  Chutes 

Cox  Bar 

HadnotBar 

Manack  Island 

Tvus  Bar 

Silver  Creek  Shoals. 

Shackleford  Bar 

Carter  Shoals  * 

Aberdeen  Bar 


Distance 
from  Mont- 
gomery. 


Miles. 
2.5 

11 

13 

19 

45 
210 
236 
243 
265 


Present 
depth. 


Feet 


5 

4.5 

5 

5.5 

5.5 

5.5 

5 


Increase  of 
depth  dur- 
ing year. 

Feel. 
1.75 
1.5 
2 

2.7 
2 

2.5 
.  1.5 


3.5 


*  Besults  ore  not  given  at  Carter  Shoals  because  the  work  is  not  finished. 
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The  uiiniinum  low-water  depth  in  the  Alabama  Biver  between  MoH 
goiiiery  ai)d  the  mouth,  at  the  close  of  the  fiscal  year  ending  JnueA 
1894,  was  4  feet,  except  at  the  head  of  Lower  Gause  Bar,  4  miles  beta 
Montgomery,  where  it  is  about  3.5  feet.  The  channel  thronghoat  tb 
entire  length  of  the  river  was  practically  free  from  suags  and  logs.aa 
the  banks  of  overhanging  trees  dangerous  to  navigation.  An  efficiei 
and  well-equipped  phint,  amply  sufficient  for  two  working  parties,  i 
now  on  hand. 

The  plant  is  in  good  condition,  with  tlie  exception  of  the  stern- who 
snag  boat  Wm.  J.  Ticlning  and  the  brush  barge,  which  was  pm-cliasf 
at  serondhand.  The  Twining  will  reciuire  to  be  docked;  the  hull  wi 
have  to  be  thoroughly  overhauled  and  repaired.  This  steamer  wasla.^ 
docked  in  July,  1887.  The  brush  barge  will  also  have  to  be  dm*kft 
sonic  bottom  ])lank  replaced,  gunwales  and  deck  repaired,  and  bottoi 
and  deck  recalked. 

KKCOMMENDATIONS  AND  ESTIHATBS. 

It  is  very  desirable,  in  the  interest  of  economy,  that  sufficiently  hrg 
appropriations  shtmld  be  made  in  order  fully  to  utilize  the  plant,  and 
by  the  employment  of  a  large  working  force,  to  complete  the  iiuprovi 
ment  as  rapidly  as  jn'acticable. 

it  is  estimated  that  $2(M),<K)0  can  be  profitably  expended  during  tb 
fiscal  year  ending  June  30,  1896. 

Money  statement, 

July  1.  1S<>3.  hnlaiico  uiiexpeiiclcd #38,74Lfl 

June  'M)j  IStM,  aiiiouiit  received,  refund,  etc ..,,  118.3 

38,8912 
June  80,  IXJM.  junount  c'xiM'nded  during  fiscal  year ----.-....     31,788.^ 

July  I,  l«iM,  haliince  unexpended 4,0W.l 

July  1, 1891.  outHtanding  liabilities ....'         'ffi&^ 


July  1,  ISIM,  balance  available 3.236.1 


Amount  (estiuiated)  required  for  eomplotion  of  existing  project,  exolad- 
in^  cost  of  annual  maintenance  and  snagging,  sf  10,000  per  year ......  3S&25L( 

Amount  tba(  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  2OO^OO0Li 
Submitted  in  compliance  with  requirenient-s  of  sections  2  of  river  and 
harbor  acts  of  liU'S  and  18()7  and  of  sundry  civil  act  of  March  3, 1893. 


1 


COMMKHCIAL   STATIS' 


libs. 


The  following  stateuicnt  of  the  buHiness  done  by  the  steamboats  named  ball 
duriug  the  tisral  year  ending  .Inne  SO,  1S1M.  has  been  compiled  from  statementi ft 
nishrd  by  ('a))t.  .'loliu  (^uill,  of  the  steamer  ycttic  Quill;  by  Cap t.  W.  H.  Eanfli^' 
the  steamer  Carrivr:  by  Ca])t.  Owen  Kinnegan,  of  the  steamer  Alto,  and  by  Canil 
11.  Moore,  of  the  i'cople's  Line  of  Steamers,  whose  steamboats  run  betweenlbri 
and  Mouigomcry,  8top]Mng  at  all  intermediate  landings;  and  by  R.  Baixy,  oftt 


-fts.J 
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steamboat  Minnie  Lee,  a  trading  boat  plying  between  Mobile  and  landings  on  the 
lower  Alabama  Rivei : 


Stem- wheel  steamboats. 


Nettie  Quill. 

Carrier 

Alto 

Tinsie  Moore 
Minnie  Lee.. 

Barge  Tide  . . 


Registered 
tonnage. 


226.93 

140.88 
363.16 
198. 2U 
98 

320. 01 


Draft. 

Bound 
trips. 

Light. 

Loaded. 

Inches. 

Feet. 

28 

6.6 

34 

24 

5.6 

19 

30 

7 

28 

24 

5.6 

50 

22 

5.6 

16 

12 

2.6 

Between— 


^Mobile  and  Montgomery . 

Mobile  and  Harris  Land- 
ing. 
Mobile  and  Bells  Landing . 


Passen- 
gers. 


4,117 
1,615 
2,800 
6,033 


Freight  carried. 


Articles. 


Cotton bales . 

Cotton  seed sacks . 

Fertilizers do . . 

Hides  and  skins packages . 

Live  stock head . 

Lumber feet. 

Staves nieces. 

Provisions paclkages. 

Grain sacks . 

Miscellaneous  freight packages. 

Total 


Quantity.       Tons. 


46,774 

86, 362 

78,509 

529 

699 

104,  677 

105,603 

145,  352 

123, 187 

75,  639 


11,694 

4,545 

5,608 

132 

295 

254 

1,225 

12,646 

9,476 

9,455 


55,  330 


In  addition  to  the  commerce  carried  on  by  the  above  boats,  the  rafting  business  on 
the  river  is  very  large.  Great  quantities  of  sawed  and  hewed  timber  and  logs  are 
rafted  annually,  but  available  records  of  this  business  are  not  kept. 


P9. 

IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

PLAN   OF   IMPROVEMENT. 


Beginning  at  Mobile,  Ala.,  the  Mobile  Eiver,  44  miles  long,  the  Ala- 
bama liivcr,  312  miles  long,  the  Coosa  River,  315  miles  long,  the  Ooste- 
naula  lii  ver,  GO  miles  long,  the  Goosawattee,  navigable  for  45  miles,  form, 
in  fact,  one  great  river,  which  rises  in  northwestern  Georgia  and  flows 
through  the  mineral  fields  of  north  Alabama,  the  agricultural  belt  of 
midddle  Alabama,  and  the  timber  region  of  south  Alabama. 

The  Oostenaula  and  Goosawattee  rivers  above  Rome,  Ga.,  are  navi- 
gable for  light-draft  boats  during  nine  months  of  the  year  for  a  dis- 
tance of  105  miles.  Below  Rome  the  Goosa  is  navigable  during  the 
entire  year  a  distance  of  188  miles  to  Lock  No.  4,  3  miles  above  the 
Georgia  Pacific  Railroad  bridge.  Between  Lock  No.  4  and  Wetumpka, 
a  distance  of  116  miles,  the  navigation  of  the  Goosa  is  obstructed  by  a 
series  of  rocky  reefs  and  shoals,  separated  by  stretclies  of  good  naviga- 
ble water,  varying  in  length  from  one-half  to  8  miles.  The  total  fall  in 
the  low-water  surface  of  this  section  of  the  river  is  323  feet.  The  low- 
water  discharge  at  Wetumpka  is  5,800  cubic  feet,  the  same  as  that 
reported  for  the  Mississippi  River  at  St.  Paul.     Below  Wetumpka  the 
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Goosa,  Alabama,  and  Mobile  rivers  afford  good  navigation  during  the 
entire  year  to  tide  water  at  Mobile  Bay. 

The  present  plan  of  improvement  was  adopted  in  accordance  with  the 
recommendations  contained  in  the  reports  of  the  various  examinations 
juid  surveys,  which  are  printed  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1871,  1872,  1875,  1878, 1881,  and  1890. 

The  project  provides  for  the  removal  of  the  lesser  rock  shoals  and 
sand  and  gravel  bars  by  excavation  and  by  works  of  contraction,  and  for 
the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions. 

By  the  various  acts  making  appropriations  the  river  has  been  divided 
into  two  sections,  and  separate  appropriations  have  been  made  for  each 
section. 

The  upi)er  section,  between  Rome  and  the  East  Tennessee,  Virginia 
and  Georgia  Railroad  bridge,  a  distance  of  236  miles,  eight  locks,  with 
their  accessory  dams,  will  be  required.  Of  these,  three  have  been  com- 
ideted,  and  the  fourth  is  now  under  construction.  The  work  is  car- 
ried on  downstream  in  order  that  the  completion  of  each  lock  and  dam 
may  immediately  open  an  additional  section  of  the  river  to  the  steam- 
boats now  running  on  the  upper  river. 

In  the  lower  section,  between  Wetumpka  and  the  East  Tennessee,  Vir- 
ginia and  Georgia  Railroad  bridge,  a  distance  of  68  miles,  twenty- three 
locks,  with  their  accessory  dams,  will  be  required.  The  first  appropri- 
ation for  this  section  of  the  river  was  made  by  the  act  of  September  19, 
1890,  wliich  required  that  the  work  should  be  commenced  at  Wetumpka. 

1.   BETWEEN   HOME,    GA.,   AND    THE   EAST    TENNESSEE,   VIRGINIA   AND 

GEORaiA  RAILROAD   BRIDGE. 

ArPKOPlllATIOX.S. 

Aiij^nst  U,  1876 $30,000  1  August  5,1886 $45,000 

Juno  18,  1878 75,  (X)0     August  11,  1888 60,000 


March  3.  1879 45,  (XX) 

June   14,1880 75,000 

MarcL  5,  1S81 60,  000 

August  2,  1882 83,700 

.July  5,  1881 50,  000 


September  19,  1890 150,  000 

July  13,  1892 130,000 

Total 803,700 


OPERATIONS    TO    JUNE   30,  ISdll. 

Between  1876  and  1881  the  principal  obstructions  in  the  channel 
between  Kome,  Ga.,  and  Greensport,  Ahi.,  had  been  removed,  and  a 
number  of  bars  and  rocky  reefs  improved  by  regulation  works  and  exca- 
vation ill  the  rock.  Steamboats  then  made  regular  trips  between  Kome 
iiml  (Jadsden,  and  occasional  trips  to  Greensport,  Ala. 

Telow  Greensport,  at  distances  respectively  of  0.08,  3.80,  and  5.24 
miles,  three  masonry  locks,  each  40  feet  wide  by  210  feet  between  miter 
sills,  with  their  accessory  dams,  had  been  completed  and  opened  to 
navigation.  During  the  year  1892  Dam  No.  4,  about  3  miles  above 
Riverside,  Ala.,  cm  the  Georgia  Pacific  Kailroad,  had  been  nearly  cora- 
]>lctc(l,  and,  with  the  work  at  Lonnergan  Keef,  made  navigation  prac- 
ticabk'  on  a  moderate  rise  in  tlie  riv^er  as  far  as  the  dam. 

At  Lock  Xo.  4,  25.81)  miles  below  Greensport,  the  cofferdam  had  been 
(•()mi)leted  and  efforts  made  to  stop  the  leaks  which  had  developed  in 
the  bottom  of  the  lock  ])it;  nearly  all  the  stone  for  the  lock  walls  was 
(ut  except  the  coping;  the  main  dam  across  the  river  was  completed; 
the  levee  and  abutments,  except  laying  the  coping,  and  the  shore  pro- 
tection below  it  were  finished. 
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In  the  section  between  Locks  Kos.  3  and  4,  a  distance  of  21  miles,  a 
low-water  cliannel  of  3  feet  bad  been  secured  at  three  of  the  reefs  imme- 
diately below  Lock  No.  3,  the  mo  5t  serious  of  which  is  Lonnergan. 
Between  Lonnergan  Eeefs  and  Box  Shoals,  some  work  had  been  done 
at  six  of  the  smaller  reefs.  At  Box  Shoals,  the  most  serious  obstruc- 
tion in  this  section,  a  low-water  channel  of  2  feet  depth  and  50  feet 
width  had  been  obtained. 

WORK   DONE   DURING   PAST   FISCAL    YEAR. 

Mr.  D.  M.  Andrews,  assistant  engineer,  in  local  charge  of  the  improve- 
ment of  this  section  of  the  river,  submits  the  following  report: 

All  work  was  done  by  hired  labor.  It  was  confined  to  Lock  No.  4,  :nid  clianucl 
work  between  Locks  Nos.  3  and  4. 

The  work  at  Lock  No.  4  is  divided  thus:  (a)  CofTerdam  and  stock-ramming,  {b) 
Quarrying  and  cutting  stone  for  masonry  of  the  lock  walls,  (c)  Repairs  to  tlic  main 
dam  across  the  river,  {d)  Laying  abutment  coping  and  shore  x>i*ote('tion.  (c)  Pre- 
paring foundation  and  laying  lock  masonry.  (/)  Building  dry  dock  for  repairing 
8t<»amer  and  barges. 

(a)  Authority  w.ns  granted,  June  21,  1803,  to  move  the  lock  downstream  113  feet 
in  order  to  avoid  the  leakage  from  the  upper  pool  which  had  developed  after  the 
construction  of  the  dam  across  the  river.  In  order  to  accomplish  this,  it  became 
necessary  to  build  a  bulkhead  across  the  npper  end  of  the  cofferdam.  The  details 
of  the  cost  of  this  bulkhead  and  stock-ramming  the  cofferdam  arc  as  follows: 

Cofferdam: 

Crib  work $956.50 

Clay  lining 352.89 

Stock- ramming '. 111.  62 

Engineering  and  superintendence 219. 20 

1,040.21 
The  rock  of  the  foundation  of  this  lock  is  a  Devonian  limestone,  which  has  been 
partly  replaced  by  silica,  the  latter  retaining  all  the  bad  features  of  the  limestone 
formation  with  the  additional  disadvantage  of  being  badly  disintegrated.  The  reefs 
or  layers  are  generally  separated  by  clay  seams  of  varying  thickness,  the  whole  being 
little  better  than  a  miiss  of  bowlders  forresisting  the  passage  of  water. 

In  the  effort  to  control  the  leaks  developed  in  the  foundation  as  the  excavation 
progressed,  small  areas  were  inclosed  by  interior  cofferdams,  and  the  attempt  made 
to  pump  them  out,  but  at  the  time  of  the  suspension  of  the  work  in  November  last, 
little  headway  had  been  made  toward  preparing  the  wall  foundations. 

(h)  As  previously  stated,  nearly  all  the  stone  had  been  cut  at  the  end  of  the  last 
fiscal  year  except  the  wall  coping.  Since  then  a  small  quantity  has  been  quarried 
and  cut;  the  coping,  however,  still  remains  to  be  cut.  The  following  table  gives  in 
detail  the  cost  of  siich  work  as  was  done: 

Quarrying  and  cutting  stone. 


CIrab  of  stone. 


Quantity 


I 


Quarry- f4i€0  ashlar 

P<>int<»ci  faro  ashlar 

Special  ashlar , 

Miter-sill  ashlar 

Chocks  (ladder  and  bulkhead). 
Copin/;: 

HoUowquoins 

Mair  wail 

Abutment 

Miter  sill 

Material 


Cubic  yds. 

1.30 
10.94 

5.55 
3G.  58 

4.18 

6.61 
11.80 

1.02 
17.27 


Holiday  (July  4,  189;i) 

Quarrying  (labor  and  material) . . . 
Engineering  and  superintendence 

Total 


Cost  per 
unit. 


Ml.  27 
12.26 
13.72 
13.15 
17.42 

29.05 
22.31 
13.  79 
25.40 


I 


534 


1.70+ 


A  mount. 


$14. 65 
134. 12 

76. 15 
481.03 

72.82 


192.02 

263.25 

14.07 

438.66 

28.00 

81.73 

912.28 

418. 85 

3, 127. 63 
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(c)  Daring  tho  high  water  of  1892  and  1893  tbc  timber  crest  of  the  main  dam  was 
lifted  in  places  and  the  steps  sustained  slight  iigories.  The  cost  of  repairs  was  as 
follows : 

Labor  and  material $1,939.80 

Engineering  and  superintendence — 300.67 

Total 2,  240. 47 

(d)  &omo  of  the  shore  protection  below  the  abutment,  which  had  been  carried 
away  b^'  tho  high  water,  was  replaced  by  a  slope  of  heavier  stone.  The  following 
table  gives  the  total  cost  of  the  abutment  complete: 

Maaonry-ahutment  Lock  Xo,  4. 


Class  of  work. 


Quftntity. 


Cost  per 
unit. 


Amoant. 


Excavation  for  foundation,  inclading  pumping cubic  yards.. 

Pile  fouudation linear  feet. . 

Concrete cubic  yards.. 

Sheathing  face feet,  B.  M.. 

Clay  Dllinf? cubic  yards. . 

Hasoury  bucking do. . . . 

Masonry  ashlar do 

Masonry  coping do 

Shore  protection  below  dry  rubble  masonry do 

£ng tueering  and  suiierin tendence * 


Total. 


3,219 

$1.85 

4,860 

.14 

310 

2.M 

9,000 

20.43 

2,496 

.23} 

644.79 

7.90 

.S51 

laso 

21.  62 

24.45 

710.49 

3.82+ 

$5,963.30 
680.40 
911.40 
183.  OT 
39180 
5.096.74 
6.508.(0 
528.61 
2,716.37 
100.72 


23.3rj.9l 


(e)  A  small  part  of  th«  xip])cr  end  of  tho  river  wall  has  been  laid  at  a  cost  as  fol- 
lows : 

Conatruciion  of  Lock  No.  4. 


(;la8S  of  work. 


Quantity,     ^^nil!**^ '   Ajnoont. 


Labor,  laving,  and  shaping  backing. 
Material-* 


Derricks  and  filling  ba(*k  wall. 
Pumpinj 


tk 


Excavating  for  foundation 

Stopping  leaks 

Engineering  and  suyteriu tendence 


356.6 


$2.5H 
2.04 

.31 
1.25 

.63 


$925.21 
727.46 

110.55 
4,46ri.46 

3,546.88 

1,650.32 


Total ! I !    $12,316.97 


(/)  A  dry  dix-k  for  repairing  the  boats  belonging  to  tho  improvement  liaa  l»eeii 
conRtructtMl  on  the  canal  between  Locks  Nos.  2  and  3.  This  was  accouiplished  by 
dre<lginjc  out  an  area  of  the  pro]>er  dimensions  to  accommodate  the  largest  boat  at » 
cost  of  $5«5. 22. 

CHANNEL   WORK. 

Box  Shoals. — Tim  channel  here  has  been  deepened  by  blasting  and  dredging  at  a 
cost  118  follows: 

Labor  and  material $1, 658. 40 

Engineering  and  snperinteudenco -1260. 70 

'         »  1, 919. 10 

McCojf  Island. — Tho  work  consisted  of  blasting  and  dredging  a  channel  through 
tho  gravel  and  rock  and  the  construction  of  training  dams.  A  map  is  snbmitW 
showing  the  location  and  condition  of  the  channel  at  the  end  of  the  fiscal  year. 
The  following  table  gives  the  cost  in  detail: 


Clnsrt  of  work. 


Quantity. 


Building  training  dams 

Kock  hluMtiii;^ cubic  yard«.. 

Dn'dgin^  rock .'.do I 

DrtMlpinjr  j^ravel do I 

Enjiinecring  and  Buperinteudcnce 


850 

850 

4.7H9 


"^ur  ■  A»<.".t. 


.19{i 


Total. 


9109.98 
97I.6J 
376.  r 
923.  M 
3  «.  1» 

•J,0S6.3« 


Of  this  amount  $405.72  was  expended  during  the  fiscal  year  ending  Juno  30,  ISSS 


COOSA  RIVER,  ALA. 

M»P     OF 

W'COY   SHOALS. 

Survey  Nov.  IS93. 
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Woods  Reef.— A  channel  has  heen  dredged  through  the  gravel  bar  at  this  point  at  a 
cost  as  follows : 

Labor  and  material 2,240  cubic  yards,  at  6}  cents..  $138.06 

Engineering  and  superintendence 2,240  cubic  yards,  at  1  cent . .      22. 40 

160.46 

At  the  following  reefs  no  quantities  are  given,  because  the  work  had  not  progressed 
far  enough  for  these  to  be  obtained.  The  cost  of  the  work  at  each,  including  engi- 
neering and  superintendence,  however,  is  given  as  follows : 

Alligator  Reefs,  cliannel  blasted  and  partly  dredged $3,291. 70 

Hunnicutt  Reefs,  channel  blasted 787. 30 

Foniby  Reefs,  channel  blasted 700. 47 

Williams  Reefs,  channel  blasted 144. 28 

The  following  is  a  statement  of  the  expenditures  for  the  fiscal  year  ending  June 
30, 1894 : 

Channel  work  between  Locks  Nos.  3  and  4 $8,  028. 71 

Coflferdani  Lock  No.  4 1,  421. 01 

Quarrying  and  cutting  stone 2,  708. 78 

Construction  of  Lock  No.  4 10,  666. 65 

Other  work  of  preparation  for  masonry  of  Lock  No.  4 1,  599. 95 

Repairs  to  1  )am  No.  4 • 1,  939. 80 

Maintenance  and  operating  towboa-j 2, 942.  01 

Laying  coping  and  sliore  protection,  west  abutment 656. 23 

Repairs  to  buildings 249.04 

Ex))en8es  Montgomery  oftlce 915. 00 

Addition  to  plant  and  material  on  hand 1, 660. 77 

Rcpai  1*8  to  bargos 81. 13 

Engineering  and  superintendence 5, 866. 20 

Traveling  expenses  and  transportation  of  funds 252. 61 

Recording  gaujje  at  Lock  No.  5 60. 00 

Building  dry  dock 585.  22 

Total 39,634.11 

CONDITION   OF   IMPROVEMENT   JUNE   30,   1894. 

LocJc  No,  L — The  abutment  of  the  dam  has  been  completed ;  nearly 
all  the  stone  for  the  masonry  cut;  the  foundation  for  the  lock  wall 
partly  excavated,  and  some  of  the  wall  masonry  laid. 

Channel  work. — The  narrow  channel  at  Box  Shoals  has  been  deep- 
ened; the  channel  at  McCoy  Island  and  Woods  Reefs  has  been  opened 
to  navi<rati()n;  the  channel  at  Alligator  Eeef  has  been  blasted  and 
partly  dredged.  At  Williams,  Hunnicutt,  and  Fomby  reefs  the  blast- 
ing has  been  finished,  but  no  dredging  has  been  done. 

RECOMMENDATIONS   AND   ESTIMATES. 

My  predecessor,  ('apt.  Philip  M.  Price,  Corps  of  Engineers,  makes 
the  following  remark  in  his  report  for  the  year  ending  June  30,  1893, 
and  1  agree  fully  with  what  he  says: 

A  Avork  of  this  magnitude  can  be  carried  on  much  more  economically  and  com- 
)>leted  at  a  niucli  less  ultimate  cost  with  large  appropriations,  which  will  enable  the 
work  to  i)r()c<'e(l  without  interruption  and  with  efBcient  plant  and  a  large  working 
force. 

The  first  appropriation  was  made  for  the  Coosa  Iliver  eighteen  years 
ago.  Since  then  three  locks  and  dams  have  been  finished  and  one  has 
been  started  above  the  East  Tennessee,  Virginia  and  Georgia  Bailroad 
bridge  and  one  has  been  begun  below  this  bridge.  »Judging  by  present 
api)earances,  from  the  meager  appropriations  made  for  this  river  it 
will  be  four  years  before  these  two  incomplete  works  will  be  finished. 
In  other  words,  twenty-two  years  will  have  been  required  to  build  five 
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locks  and  (lams.  At  this  rate  it  will  be  one  hundred  and  eighteen 
years  before  the  locks  and  dams  of  the  Coosa  River  will  be  finished. 
It  mnst  be  borne  in  mind  that  the  finished  locks  are  small  as  compared 
with  those  yet  unfinished  and  yet  to  be  built.  Allowing  for  this  differ- 
ence in  size,  the  time  required  to  finish  this  improvement  at  the  present 
rate  of  progress  can  be  put  safely  at  somewhere  between  one  hundred 
and  twenty-five  and  one  hundred  and  fifty  years. 

Only  83,888.91  is  now  on  hand,  and  no  work  can  be  done  until  a  new 
appropriation  is  had. 

It  is  important  that  water  transportation  to  the  coast  for  its  coal 
and  for  its  iron  ores  should  be  given  to  the  section  affected  by  this 
improvement.  For  this  purpose  $000,000  can  be  profitably  expended 
in  the  fiscal  year  ending  June  30,  1890. 

Money  statement 

July  1,  1893,  balance  uuexpeiuled $50,  292.  56 

June  30,  1894,  amount  expended  during  fiscal  year 4(>,  403.  65 

July  1,  1894,  balance  unexpended 3, 888.  91 

July  1,  1894,  outstanding  liabilities 1,700.28 

July  1,  1894,  balance  available 2,188.63 

{Amount  (estimated)  required  for  completion  of  existing  project 960, 133. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  600.  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


The  following  statistics  reported  by  the  White  Star  Lino  Steamboat  Company, 
and  the  Lathrop-llatteii  Lumber  Company  arc  submitted.  It  has  not  been  practi- 
cable to  obtain  a  report  of  the  lumber  rafted  by  other  lumber  firms  or  by  private 
individuals: 


Stern-wheel  steam- 
boats. 


I      Draft  of  water.     '_  ,  ,      .  ,         ,  , 

I  Ke;;isteretl  I ,_  Pa.ssen^crh    IIouiul  trips  inadt' and  lH>t\vi»cn 

tonnage.    ;     lj^,,^^        Loaded.  '     ^'^rried.     ,  wliat places. 


ClilTord  B.Seay.. 

Kesaca 


Inches.   '   Inches. 
115.80  19  52 


1.  G80     33:    liomo,  Ga.,   and    Gadsden,- 

Ala. 
1,  7C0     Green  sport,  locks  Xos.l,  2,  and  3, 
I      Alabama. 


Freiffht  carried. 


Articles. 


Quantity 


Cotton bales.. 

Cotton  seed sacks.. 

Fertilizers do 

Hides  and  skins packages.. 

Live  stock head . . 

LumlMjr fe<,'t . . 

Staves nieces . . 

Provisions pacKapes-.j 

Grain Backs.  .1 

Miscellaneous  freight packages . .  • 


Total 


Estimated  value  of  above  freight  in  round  numbers. 


Ton». 


19,  0()0 

4,000 

24, 0()0 

1,100 

21,  0(K) 

2,  lOJ 

100 

5 

75 

30 

11,000.000 

33,  OlK) 

2,  000,  000 

1,700 

2(5.500 

1,  GOO 

C5,  000 

3.400 

00,000 

7,600 

55. 135 


$1,350,000 


APPENDIX   P REPORT    OF   MAJOR   MAHAN.  1291 

Tho  i)reai«lcnt  of  tbo  Liitbrop-IIatten  Lumber  Company  makes  tbe  following  wtate- 
ment  witb  bis  report : 

*'Tbe  (lam  at  Lock  No.  4,  witb  tbo  lock  uncompleted,  proves  a  f^reat  bindranco 
to  tbo  moving  of  our  stock  and  material  wbicb  bas  to  bo  transferred  over  tbo  dam, 
causing  us  a  loss  of  $2,000  to  $2,500  i>er  year.    Tbis  loss  would  be  avoided  were  tbe 
lock  ill  operation,  and  would  enable  us  to  double  our  present  volume  of  business. 
.»  >  *•»  #  »  * 

"Tlio  riv«»r,  if  open  to  Mobile,  would  give  us  tbe  benefit  of  a  grand  waterway  for 
our  coal,  iron,  and  lumber  to  tbe  seaboard." 


2.   BETWEEN   AVETUMPKA,   ALA.,  AND  THE  EAST  TENNESSEE,  VIRGINIA 

AND   GEORGIA   RAILROAD   BRIDGE. 

APPIlOPIlIATrOXS. 

Septcml>cr  19,  1800 $150,000 

July  13,  1892 100,000 

OPERATIONS   TO   JUNE   30,  1893. 

In  October,  1800,  a  p«T,rty  was  organized  and  stationed  at  Wetumpka, 
Ala.,  to  make  tlie  detailed  surveys  necessary  for  tlie  precise  location  of 
locks  Nos.  31,  30,  and  20,  and  to  make  a  series  of  velocity  and  discharge 
measurements  at  all  stages  of  the  river  from  low  to  high  water.  The 
party  was  engaged  in  this  work  during  the  remainder  of  the  fiscal  year. 

CONDITION   OF   IMPROVEMENT   JUNE   30,  1893. 

Actual  work  on  tho  improvement  of  this  portion  of  tlie  river  was  com- 
menced September  7, 1891.  By  June  30, 1893,  the  land  on  the  bank  of 
the  river,  abreast  of  tho  site  of  the  lock,  had  been  acquired  by  condem- 
nation i)roceedings  after  considerable  delay.  Much  the  greater  part 
of  the  ground  was  occupied  by  a  deep  ravine  or  gully  lying  parallel 
.with  the  river.  A  lock  yard  was  made  by  depositing  in  this  gully 
about  0,000  cubic  yards  of  earth  and  rock,  removed  in  connection  with 
the  channel  work  in  the  river;  most  of  the  necessary  workshops,  sheds, 
etc.,  were  erected.  The  lock-keeper's  house,  which  is  in  use  tem])ora- 
rily  as  office  and  quarters,  was  built.  The  cofferdam  was  partially  con- 
structed, 380  linear  feet  out  of  a  total  of  845  feet  having  been  completed. 
A  contract  had  been  made  for  the  supply  and  delivery  of  about  IHH) 
cubic  yards  of  cut  stone  for  facing  the  walls  of  the  lock  above  low- water 
level,  but,  owing  to  the  failure  of  the  contractor  to  carry  out  his  agree- 
ment, the  contract  was  annulled.  It  was  decided  then  to  abandon  the 
cut  stone  facing  and  to  use  concrete  throughout,  except  in  the  case  of 
hollow  quoins  and  other  s])ecial  stone.  About  205  cubic  yards  of  stone, 
which  had  been  delivered  under  the  contract  and  whicjh  will  be  used 
in  this  and  the  succeeding  locks  wherever  it  may  be  deemed  advanta- 
geous to  do  so,  was  subsequently  purchased  at  a  reduced  rate. 

In  order  to  obtain  sand  for  the  concrete,  a  dredge  boat  was  built  on 
the  works  and  a  sand-pumping  cmtfit  was  erected  thereon;  two  barges 
for  carrying  the  sand  were  built  and  an  inclined  railway,  with  a  large 
sand  bin  at  the  head  of  it,  was  laid  from  low-water  line  to  the  top  of  the 
bank. 

Materials  were  jmrchased  for  the  construction  of  a  large  building,  to 
be  roofed  and  covered  with  corrugated  iron,  and  its  erection  was  begun. 
This  building  will  contain  the  storage  of  cement  supply  and  the  neces- 
sary machinery  for  mixing  the  concrete,  etc. 
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Proposals  for  the  construction  of  a  concrete  mixing  and  distribatiug 
plant  had  been  called  for,  but  the  contracts  had  not  been  finally 
awarded. 

Proposals  for  the  supply  and  delivery  of  about  110  cubic  yards  of 
hollow  quoins  and  other  special  stones  had  also  been  called  for. 

Eock  excavation  in  the  channel  above  the  lock  was  completed  in 
October,  1891,  and  9,052  cubic  yards  had  been  removed  up  to  the  end 
of  the  fiscal  year  ending  June  30, 1893.  A  No.  3  Gates  rock  crusher 
had  been  erected  on  the  river  bank  opposite  the  channel,  and  561  cubic 
yards  of  hard  trap  bowlders  had  been  crushed  and  stored  at  the  same 
point  for  use  in  the  concrete. 

WORK   DONE   DURING   PAST  FISCAL   YEAR. 

Assistant  Engineer  Charles  Firth,  in  local  charge  of  the  work  on  this 
section  of  the  river,  reports  as  follows: 

Operations  duriDg  the  year  have  been  confined  to  the  site  of  Lock  No.  31,  to  the 
channel  work  at  the  head  of  the  rapids  above  the  lock,  and  to  the  construction  of  a 
3-foot  gauge  railroad  connecting  these  two  points  with  each  other  and  with  the 
Louisville  and  Nashville  station  yard  in  Wetumpka. 

The  condition  of  the  river  throughout  the  year  has  been,  on  the  whole,  very  favor- 
able to  the  successful  prosecution  of  the  work,  only  thirty  days  having  been  lost  by 
high  water  outside  of  the  regular  winter  flood.  This  flood,  though  unusually  low, 
was  sufficiently  extended  to  prevent  all  work  in  the  river  from  December  29, 1893,  to 
April  30,  1894. 

The  most  important  work  in  progress  at  the  beginning  of  the  fiscal  year  was  the 
construction  of  the  cofi^erdam,  of  which  380  running  feet,  out  of  a  total  of  845  feet, 
had  been  completed  during  the  previous  year.  Thetsinking  of  the  cribs  progress 
very  rapidly  and  satisfactorily,  but  by  the  middle  of  .July  much  deeper  water  was 
suddenly  reached,  and  the  rock  bottom  was  found  overlaid  with  an  accumulation  of 
sand  mixed  with  leaves,  twigs,  and  snags  to  a  depth  ot*  from  10  to  15  feet.  The  sand 
pump  was  put  to  work  on  this  mixture,  but  it  wasfouud  to  T)e  almost  useless,  as  the 
debris  choked  the  suction  pipe.  An  attempt  was  then  made  to  pull  the  material  out 
of  the  way  with  an  improvised  rake,  worked  by  a  capstan  on  the  dredger,  but  this 
only  took  ofV  the  larger  pieces  of  wood  which  might  be  lying  loose  on  or  near  the 
surface.  The  smaller  sticks  passed  between  tlic  teeth  of  the  rake,  and  for  want  of 
sufficient  power  half-buried  snags  held  it  fast  altogether.  Iu<iniries  were  next  made 
as  to  the  feasibility  of  hiring  a  steam  dipper  dredge,  but  none  was  available.  As  a 
last  resource,  therefore,  it  was  decided  to  work  continuously,  night  and  day,  with 
divers  and  the  sand  pump.  Three,  gangs  of  men  were  organized,  with  two  divers  to 
each  gang;  the  divers  collected  the  sticks,  etc.,  by  liaml,  and  deposited  them  in  a 
large  wood  and  iron  cage  or  basket,  lowered  down  to  them  by  a  derrick,  and  at  the 
same  time  they  moved  the  suction  pipe  of  the  pump  among  the  pockets  of  sand, 
which  kept  accumulating;  they  also  kept  the  sucti(m  end  of  the  pipe  as  clear  of 
debris  as  possible.  This  method,  though  somewhat  slow  aud  tedious,  was  success- 
ful. As  soon  as  a  sufficient  space  had  been  laid  bare  to  the  rock  on  the  line  of  the 
cofferdam,  the  cribs  were  sunk  from  time  to  time  and  the  superstructure  was  built  up 
from  the  water  level  to  the  linished  level  of  the  dam.  The  sheathing  was  carried 
forward,  the  outer  cribs  were  filled  with  broken  stone  at  once,  and  the  inner  cribs 
were  well  weighted  down  until  they  and  the  core  between  the  lines  of  cribs  could  be 
filled  with  clay.  The  greatest  depth  of  water  at  the  site  of  the  dam  was  28  feet  at 
low  water. 

The  timber  work  of  the  cofferdam  was  completed  by  October  5,  and  by  November 
14  the  filling  was  linished.  In  order  to  economize  time  the  lower  wall  and  about 
100  feet  of  the  outer  wall  of  the  cofferdam  were  filled  by  washing  the  clay  from  near 
the  clay  }>it  into  the  dam  by  means  of  an  inclineil  trough  supplied  with  water 
by  the  sand  pump.  This  method  proved  to  be  chea])er  than  the  long  haul  by 
train  all  aroun<l  the  dam  would  have  been,  and  it  also  permitted  the  use  of  the 
track  for  other  ])urposes. 

On  pumping  the  water  out  of  the  lock  pit  leaks  occurred  several  times  at  different 
places.  These  were  found  to  exist  where  the  cofferdam  had  been  built  across  the 
ov<Thangiiig  rocks.  Dependence  had  therefore  to  be  placed  solely  upon  the  clay 
filling  for  the  exclusion  of  the  water.  Kach  leak  carried  into  the  lock  pit  a  very  large 
quantity  of  the  cbiy  filling,  which  had  to  be  replaced.  These  leaks  were  stopped 
by  ramming  a  mixture  of  cement  and  clay  in  the  proportion  of  1  to  2  down  a  4-inch 
pipe  to  the  seat  of  the  trouble.     The  mixture  was  allowed  to  harden  for  a  few  days 
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before  pumping  was  resumed.  The  cofferdam  is  now  absolutely  water-tight.  The 
estimated  cost  of  the  whole  work,  as  per  drawing,  dated  July  9;  1892,  was  $27,162.90. 
The  actual  cost  has  been  as  follows : 

Detailed  cost  of  cofferdam. 


Class  of  work. 


Cribwork  and  sheathing feet,  B.  M . . 

Clay  filling cubic  yards.. 

Stone  filling do 

Sluice  pipe  aAl  valve 

Prepannc  foundation 

Stopping  leaks 

Railroad  from  clay  pit  to  cofferdam 

Engineering,  superintendence,  etc 


Quantities. 


961, 150 

11,096 

4,022 


Cost  per 
unit. 


$19. 55 
.35 
.56 


Total. 


AmoTvit. 


$18, 790. 48 
3,  883. 60 
2,252.32 
265.75 
1, 621.  22 
782. 15 
1. 770. 08 
2, 289.  30 


31,  654. 90 


On  closing  the  cofferdam  the  sand  dredger  was  left  inside,  where  she  pumped  a 
considerable  proportion  of  the  sand  and  mud  over  the  top  of  the  dam  before  the 
high-water  season,  during  which  she  was  floated  out. 

It  was  thought  advisable  to  purchase  a  duplicate  pumping  outfit  for  the  lock  pit 
in  order  to  j^revent  delay  in  case  of  a  breakdown  or  of  necessary  repairs,  and  also 
to  get  rid  ot  the  water  quickly  aft«r  the  coJGferdam  had  been  submerged  by  floods. 
This  last  accident  has  occurred  sufficiently  often  in  some  years  to  fill  the  lock  pit 
almost  every  month. 

Accordingly  two  10-inch  vertical  centrifugal  pumps,  two  11  by  15  inch  horizontal 
engines,  and  two  50-horse  power  boilers,  with  the  necessary  fittings,  were  purchased 
from  the  Morris  Machine  Works,  of  Baldwinsville,  N.  Y.  The  engines  were  erected 
on  a  crib  built  on  the  cofferdam,  about  8  feet  higher  than  the  top  of  the  latter,  so 
that  time  would  be  gained  in  which  to  remove  them  after  the  water  had  flooded  tlie 
lock  pit.  The  boilers  were  erected  on  the  river  bank  out  of  reach  of  any  flood  likely 
to  take  place.  Notwithstanding  the  distance  between  the  boilers  and  engines  (about 
400  feet),  the  2>ump  can  be  operated  with  60  pounds  of  steam  at  the  boiler,  by  the 
use  of  a  4-inch  steam  pipe,  asbestus  covered  and  boxed  in. 

Work  in  the  lock  pit  commenced  on  May  22,  1894.  About  4,000  cubic  yards  of 
sand  and  loose  material  have  been  removed,  and  about  1,000  cubic  yards  of  solid 
rock  excavated  and  piled  behind  the  line  of  the  laud  wall  of  the  lock. 

The  next  work  of  importance  in  progress  at  the  close  of  the  previous  fiscal  year 
was  Ihe  erection  of  a  cement  house,  and  of  a  concrete  mixing  and  distributing  plant. 
A  drawing  accompanies  this  report,  which  shows  the  general  arrangement  of  thia 
plant.  The  building  is  put  together  so  as  to  be  taken  to  pieces  readily  after  the 
work  at  Lock  No.  31  is  completed,  in  order  to  be  reerected  at  Lock  No.  30.  It  could 
be  used,  probably,  at  Lock  No.  29  after  doing  its  work  at  No.  30. 

Detailed  drawings  of  the  concrete  mixers  and  concrete  dump  cars,  and  of  a  cement- 
testing  machine,  designed  and  constructed  for  this  work,  are  submitted  with  this 
report. 

rhe  cars  used  in  handling  the  sand  and  broken  stone  are  of  the  side-dump  pattern, 
and -are  brought  into  the  charging  room  on  either  side  of  the  hoppers.  Tlio  cement 
is  drawn  from  the  cement  room  overhead,  in  proper  quantities,  through  vertical 
chutes  arranged  somewhat  on  the  principle  of  the  old-fashioned  powderflask. 

The  water  is  added  to  the  materials  as  they  enter  the  mixers  and  the  quantity, 
which  will  probably  be  variable  with  the  temperature,  is  controlled  by  valves  on 
the  mixing  floor,  the  operator  being  governed  by  indicators,  which  show  the  quan- 
tity used. 

The  mixers  are  cubical  boxes  4  feet  on  each  side,  inside  measurement,  made  of 
steel  plate  five-sixteenths  of  an  inch  thick,  with  2A  by  ^  inch  angle  irons.  Each 
mixer  is  provided  with  a  door  in  one  corner,  22  inches  S(|uare,  fastened  with  a 
tempered  spring  steel  catch,  and  held  open  when  required  with  a  hinged  screw  bolt, 
not  shown  on  the  drawing.  The  shaft  which  revolves  the  mixers  is  3  inches  square. 
It  is  securely  fastened  to  them  by  trunnion  castings  at  diagonally  opposite  corners. 
The  whole  is  driven  by  a  10  b^  16  inch  horizontal  engine,  and  thrown  in  and  out  of 

fear  by  ordinary  friction  gearing  with  friction  and  brake  levers.     Steam  is  supplied 
y  the  boiler  operating  the  sand  incline. 

After  a  sufficient  number  of  revolutions  in  the  mixers,  the  concrete  is  dumped  into 
the  concrete  cars  below,  which  are  of  the  center-dump  pattern,  and  so  denigned  as 
to  dump  on  the  release  of  a  catch  and  to  recover  their  upright  position  when  empty. 
The  loaded  cars  are  run  out  to  either  eldvator  from  either  mixer  and  are  lowered  to 
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the  level  of  the  track  over  the  lock  wall.  Each  loaded  car  going  down  brings  on 
empty  one  up.  The  elevator  cages  are  suspended  from  a  drum  overhead,  which  is 
controlled  by  a  friction  brake  and  lever. 

The  capacity  of  the  cement  floor  is  1,000  barrels.  The  cement  is  brought  in  on 
cars,  from  which  it  is  lifted  to  the  floor  level  by  means  of  small  hand  derricks  with- 
out winches.  The  capacity  of  the  sand  bin  is  3,000  cubic  yards.  The  sand  is 
pumped  from  the  river  bed  into  barges,  from  which  it  is  hauled  up  the  bank  in  cars- 
which  dump  directly  into  the  bin.  The  broken  stone  bin  has  a  capacity  of  1,250 
cubic  yards.  It  is  fllled  from  the  train  which  brings  the  stone  from  the  crusher 
stationed  at  the  site  of  the  channel  work,  about  a  half  mile  above  the  lock. 

At  one  end  of  the  cement  house  is  the  cement  testing  room,  whero  every  consi^- 
ment  of  cement  is  tested  for  weight,  fineness,  checking,  time  of  setting,  and  tensile 
strength.  The  briquettes  are  made  of  neat  cement  and  also  of  1  i)art  o%cement  to 
3  parts  of  sand.  They  are  of  1  square  inch  area  at  the  smallest  section  and  are 
broken  in  a  specially  designed  machine,  in  which  the  weight  is  applied  by  water 
supplied  at  the  rate  of  400  pounds  per  minute.  The  water  is  drawn  from  a,  tank 
with  a  constant  head.  The  advantages  claimed  for  the  machine  are  simplicity, 
absolute  regularity  in  applying  the  strain,  and  total  absence  of  jar  or  shaking. 

All  of  the  machinery  and  cars  were  purchased  by  contract.  Their  orectiou  and 
that  of  the  building,  etc.,  were  done  by  hired  labor. 

The  total  cost  of  the  whole  plant,  including  everything  but  tlie  boilers  supplying 
the  steam,  was  as  follows : 

DKTAILKD  COST  OP  CONCKETP:  I'LAXT. 

Machinery,  cars,  etc $3, 225. 60 

Lumber,  corrugated  iron,  rails,  etc 1,  382.  31 

Labor  erecting  house,  trestling,  machinery,  etc 2, 561. 04 

Engineering,  superintendence,  etc 783. 00 

Total 7,951.95 

Rock  excavation  in  the  channel  at  the  head  of  AVetumpka  Rapids  has  progressed 
very  favorably  throughout  the  year,  the  total  suspension  for  the  winter  extending 
from  January  10  to  May  20.  About  14,505  cubic  yards  of  solid  rock  has  been  removed 
in  all.  It  was  either  crushed,  deposited  along  the  bank  for  bank  protection,  or  used 
up  in  the  cofferdam  and  in  various  ways  in  and  around  the  lock  site. 

Up  to  the  suspension  for  the  winter,  about  550  cubic  yards  of  the  hard  trap 
bowlder  stone  had  been  crushed  and  stored  for  concrete.  No  decision  had  been 
reached  when  work  ceased  as  to  whether  tlie  softer  rock  found  might  bo  used  in 
the  concrete.  It  has  been  found  on  further  examination  that  this  softer  rock  is  of 
sufliciently  good  quality  for  use  in  the  heart  of  the  walls,  the  harder  rock  being 
reserved  for  the  faces  to  a  thickness  of  about  2  feet  on  each  face.  This  will  result 
in  a  very  large  saving  in  the  total  cost  of  the  work.  Since  the  recommencement  of 
the  channel  work,  2,lli5  cubic  yards  of  the  softer  stone  has  been  crushed  and  stored, 
making  a  total  of  2,085  <ubic  yards  of  both  kinds  crushed  during  the  fiscal  year. 
It  is  not  expected,  however,  that  suflicient  hard  rock  will  be  obtained  from  the  chan- 
nel work,  and  the  balance  will  therefore  have  to  bo  brought  in  by  rail  frcmi  else- 
where. In  order  to  facilitate  handling  this  stone  and  also  the  larger  quantity  of 
cement  which  will  be  used  in  the  work,  it  was  thought  to  be  economical,  as  all  the 
rolling  stock  is  already  in  hand,  to  build  a  light  3-foot-gauge  railroad  from  the  lock 
yard  up  to  tlie  Louisville  and  Nashville  Railroad  yard,  and  a  branch  of  the  same  to 
the  rock-crushing  plant.  Authority  was  tlieiefore  obtained  from  the  Chief  of  Engi- 
ne<T8  and  from  the  Wetunipka  City  Council  to  build  the  road.  AVork  was  com- 
menced on  it  on  April  10  and  linished  to  the  rock  crusher  by  May  10;  this  portion 
was  done  lirst  in  order  to  remove  as  much  as  possible  of  the  stone  to  the  lock  yard, 
as  the  storage  ground  at  the  crusher  was  becoming  crowded.  Owing  to  delays  in 
receiving  materials,  the  track  to  the  railroad  yard  was  not  completed  until  June  30. 
This  track  will  eventually  be  extended  to  the  site  of  Lock  Ko.  30  as  soon  as  work  is 
commenced  at  that  point. 

Detailed  statement  of  coat  of  railroad  to  slone-enishing  plant  and  Louisville  and  Xa«h- 

villc  1!.  11,  depot. 

Rails,  spikes,  splices,  etc $1,  316. 87 

Ties  and  lumber  for  trestle,  culverts,  and  crossings 53ii.  18 

Grading  and  laying  track 1,673.99 

Superintendence,  etc 443. 67 

Total , 3,967.71 
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A  large  lumber  alied  was  erected  in  the  lock  yard  for  heavy  carpenter  work  and  for 
storing  dried  lumber  out  of  the  weather.  All  of  the  lumber  and  ironwork  for  the 
concrete  molds  was  i^urchased  and  made  ready  for  use. 

The  following  is  a  list  of  the  minor  works  executed  during  the  year:  Two  row 
boats  built,  water-closet  and  sewer  for  lock-keeper's  house,  shed  built  over  main 
pump  boilers,  removable  shed  built  over  pumping  engines,  broken  stone  storage  bin 
built  in  lock  yard,  915  foot  of  railroad  sidings  laid  in  lock  yard,  all  foating  craft 
caulked  and  painted,  old  box  sower  in  yard  raised  and  repaired,  stone  monuments 
cut  and  erected  at  corners  of  Government  reservation. 

Statement  of  coat  of  work  during  fiscal  year  ending  June  SOy  1894, 

fincludiug  outstanding  liabilities  of  $4,850.31,  and  «'xcludinff  liabilities  of  $5,053.70  of  Jnne  30,  1893, 

paid  during  the  year.} 

Completion  of  cofterdam,  including  stopping  leaks $12,  952. 54 

Rock  excavation  iu  channel  (14,505  cubic  yards) ' 12, 426. 02 

Plant  and  tools  i)urchased 6,  908. 90 

Cement  house  and  concrete  mixing  and  distributing  plant 6, 732. 01 

Granite  dimension   stone   (hollow   quoins),  including  advertising  and 

inspection 5,  769.  24 

Railroad  to  depot  and  to  stone  crusher 3, 967. 71 

Pumping  out  and  excavating  1,000  cubic  yards  of  rock  and  4,000  cubic 

yards  of  sand  from  lock  pit 3, 915. 22 

Cut  stone  purchased  from  Lithonia  Granite  Company,  after  failure  of 

contractor  (183.36  cubic  yards) 2, 614. 97 

Montgomery  office  expenses 2, 149. 09 

Care  of  and  repairs  and  alterations  to  plant  and  tools 2, 115.  28 

Stone  crushed  (2,685  cubic  yards,  at  64. 1  cents) 1, 720. 85 

Concrete  molds,  materials,  and  labor 1, 095. 81 

Subsistence,  forage,  and  firewood 1,  Oil.  91 

Workshops,  sheds,  etc 802. 86 

Engineering  and  superintendence  not  properly  chargeable  to  any  par- 
ticular work 518. 44 

Care  of  property  during  high  water 320. 54 

Railroad  sidings  in  yard 303. 74 

Cruslied-stone  bin  at  lock  yard 302. 71 

Additions  and  repairs  to  lock-keeper's  house,  including  water-closet, 

sewer,  and  repairs  to  roof 213. 08 

Broken  stone  hauled  to  lock  yard  (1,250  cubic  yards,  at  17  cents) 210. 43 

Sand  pumped  and  stored  in  bin  (370  cubic  yards,  at  53.4  cents -  197. 87 

Recording  gauges 162. 00 

Rent  of  telephones ^ 120.00 

Blue  printing  and  photographing  materials 83. 43 

Two  rc»w  boats 81. 75 

Traveling  expenses  not  charged  ta  any  particular  work -  29. 08 

Bridge  and  ferry  tolls 29.00 

Cutting  and  setting  stone  monuments  for  boundary  of  Government  reser- 
vation   27. 50 

Total 66,781.98 

CONDITION   OF   IMPROVEMENT   JUNE  30,   1894. 

All  the  temporary  work  is  complete ;  the  entire  outfit  of  plant  required 
for  the  construction  of  this  and  succeeding  locks  is  erected  and  in  ftrst- 
class  working  order;  materials  are  on  hand  to  begin  concreting,  which 
will  be  started  as  soon  as  the  rock  excavation  in  the  lock  pit  shall  be 
far  enough  advanced.  The  channel  work  at  the  head  of  the  ra])id8 
above  the  lock  is  drawing  near  completior,  but  work  will  continue 
to  be  carried  on  there  in  order  to  supply  broken  stone  for  the  concrete. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  expected  that  the  balance  of  the  appropriation  now  available 
will  be  expended  by  August  31, 1894,  and  unless  the  river  and  harbor 
bill  of  this  year  becomes  law  and  the  amount  therein  recommended 
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becomes  available,  the  temporary  work  already  done  will  deteriorate 
rapidly,  and  when  work  is  resumed  a  large  sum  of  money  and  con- 
siderable time  will  be  required  to  restore  them  to  their  present  con- 
dition. 

Should  the  new  appropriation  be  sufficient.  Lock  Ko.  31  will  be  com- 
pleted and  the  construction  of  Locks  Kos.  30  and  29  will  be  begun  with 
it.  Nearly  all  the  plant  bought  for  the  construction  of  Lock  No.  31  will 
be  transferred  successively  to  the  locks  above  it,  amd  the  cost  of  build- 
ing these  locks  will  therefore  be  considerably  less  than  that  of  Lock 
No.  31.  It  is  therefore  recommended  that  $600,000  be  appropriated  for 
the  year  ending  June  30, 1895. 

I  desire  to  invite  especial  attention  to  the  following  paragraph  in  the 
last  annual  report  of  my  predecessor,  Gapt.  Philip  M.  Price,  Corps  of 
Engineers : 

An  improvement  of  this  magnitude  can  be  carried  on  economically  and  completed 
witliin  a  reasonable  time  only  by  the  appropriation  of  sufUciently  large  amounts  to 
enable  the  work  to  proceed  without  interruption  on  account  of  lack  of  funds. 

I  am  emphatically  in  accord  with  this  remark.  Every  day  on  which 
work  might  be,  but  is  not,  done  represents  not  merely  the  negative  loss 
of  no  work  done,  but  the  positive  loss  of  injury  to  unfinished  work;  a 
positive  loss  by  deterioration  of  plant  standing  idle;  a  positive  loss  of 
time  for  watchmen  to  protect  property;  a  positive  loss  of  time  of 
employes,  many  of  them  at  high  wages,  who  must  be  kept  so  as  to  be 
in  readiness  to  carry  on  the  work  when  funds  are  made  available. 
Steady  appropriations  allow  of  keeping  together  working  gangs  of  men 
skilled  in  particular  classes  of  work;  uncertain  appropriations  require 
these  gangs  to  be  broken  up  and  new  gangs  to  be  formed  by  whom  the 
skill  of  practice  has  to  be  acquired. 

Money  statement, 

July  1,  1893,  balance  unexpended $141,  798. 55 

June  30,  1894,  amount  received,  refund 7.  25 

141,805.80 
June  30,  1894,  ainoiint  exjiended  during  fiscal  year 67,  043.  24 

Julv  1,  1891,  balance  unexpended 74,762.56 

July  1,  1894,  outstandiufr  liabilities $4,889.82 

July  1,  1894,  amount  covered  by  uncompleted  contracts 24, 1^00.00 

29, 189. 82 

July  1,  1894,  balance  available 45,  572. 74 


< 


Amount  (estimated)  required  for  completion  of  existing  project 4,843.074.00 

Auioiiut  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1896 600,000.00 

Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 

hiubor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Abstract  of  bids  received  by  Capt,  F,  A,  Mahan,  Ccyrpa  of  Engineers,  foi' furnishing  10,000 
barrels,  more  or  less,  of  Portland  cement,  delivered  at  Wetumpka,  Al<i,  {improving 
Coosa  River,  Georgia  and  Alabama,  between  Wetumpka,  Ala,,  and  East  Tennessee,  Vir- 
ginia  and  Georgia  Railroad  bridge),  opened  April  12,  1894, 


No. 


1 
2 
3 


5 
6 
7 


Name  and  address  of  bidder. 


Brand. 


Atlas  Cement  Co.,  New  York . .    Atlas 
Jos.  T. "Walker,  Savannah,  Ga. .    Gibbs. 
Fleming  Cement  and  Brick  Co.,    Black  Cross 

New  1  ork .  !  (  Heyn  Bros 

E.  Thicle.  Now  York {Dy  ckerhoff  & 

{(Sous. 

M.  M.  Ruttonan,  New  York...|  Eagle 

A .  C.  Babsou,  New  York Alseu 

A.  V.  Clnbbs,  Pensacola,  Fla do 


Net 

weight  of 

barrels. 


Pound*. 
380 
375 
375 
375 
375 

395 
376 
373 


Net 

weight  of 

sacks. 


Pounds. 
126 


Sacks 
made  of— 


Price 

per 

barrel. 


Burlap 


$2.43 
2.73 
2.82 
2.84 
3.19 

2.68 
2.62 
2.59 


Price 

per 

sack. 


Oents. 
74 


*  Recommended  for  acceptance. 
COMMERCIAL   STATISTICS. 

On  March  15,  1887,  the  Coosa  Kiver  Improvement  Convention,  composed  of  repre- 
sentative citizens  of  Alabama  and  Georgia,  and  presided  over  by  the  governor  of 
Alabama,  assembled  at  Montgomery  and  prepared  a  memorial  to  Congress. 

The  memorial  contains  detailed  statistics,  and  after  describing  the  advantages  to 
be  derived  from  the  improvcmeut  of  the  Coosa  River,  concludes  with  the  following 
summary : 

'•The  Coosa  Kiver  presents  the  cheapest  and  most  certain  water  route  to  the  Gulf 
of  Mexico  of  the  coal,  iron,  cotton,  and  cereals  of  a  vast  extent  of  country. 

**The  removal  of  the  obstructions  which  cut  in  half  this  river,  now  navigable  for 
hundreds  of  miles  below  and  above  such  obstructions,  is  a  national  duty,  in  view  of 
the  commerce  it  would  pour  into  the  Gulf  of  Mexico.  The  opening  of  the  Coosa 
would  enable  the  Government  to  move  munitions  of  war  from  the  interior  to  the 
seaboard  safely  and  expeditiously. 

*  It  would  place  the  navigable  waters  of  the  Coosa  so  close  to  the  navigable  waters 
of  the  Tennessee  that  water  communication  between  the  two  streams  must  certainly 
follow,  and  thus  afford  the  Tennessee  River  and  its  vast  tributaries  an  outlet  to  the 
gulf  by  way  of  the  bay  of  Mobile." 


P   10. 


OPERATING  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION 

ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

The  expenses  of  operating  and  care  of  Locks  Nos.  1,  2,  and  3  and 
canal  between  Locks  Nos.  U  and  3  during  the  past  year  have  been  paid 
in  the  manner  indicated  by  section  4,  act  of  Jnly  5,  1884. 

Mr.  D.  M.  Andrews,  wiio  is  in  local  cliarge  of  the  w(n*k,  reports  as 
follows: 

The  locks  have  been  in  operation  during  the  year  with  only  one  accident,  caused 
by  the  breaking  of  the  maneuvering  ropes  of  the  gates  at  Lock  No.  3.  These  were 
rei)aired  without  interfering  with  navigation. 

Repairs  and  improvements  have  been  as  follows: 

Lock  No.  1, — The  gates  have  been  re])aired  by  the  renewal  of  the  parts  exposed  at 
low  water.  Some  general  repairs  to  the  lock  yard  and  lock-keeper's  dwelling  have 
been  made. 

Lock  No,  2, — The  maneuvering  machinery  of  the  upper  gates  has  been  replaced  by 
gear  of  the  spjir  and  capstan  tyi>e.  The  Government  road  Irom  the  reservaticm  to 
the  county  road  has  ])een  repaired.  Some  minor  repairs  to  the  lock  yard  and  lock- 
keeper's  dwelling  have  been  made. 

Lock  No,  3. — The  Government  road  from  the  reservation  to  the  county  road  has 
been  repaired;  besides  this  and  tlm  renewals  and  repairs  of  the  maneuvering  ropes, 
Bome  general  repairs  to  the  lock  yard  and  lock-keeper's  dwelling  have  been  made. 
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Ak  reqaired  by  law,  the  following  statement  of  expenses  is  sab- 
mitted : 

JSiaiemenl  of  expenses  incurred  during  the  fiscal  year  emdimg  June  SO,  18!>4,  in  operaHng 
and  keeping  in  repair  Locks  Nos.  1,  2,  and  5  and  ike  canal  between  Locks  Nos.  S  and  it, 
Coosa  Itirer,  Georgia  and  Alabama, 

[iDcImliog  oatntondiiig  lialiiliti««  Jnne  30,  1804,  and  exelndhig  the  nam  of  $!M<.20,  paid  ia  settletDeBt 

of  outatandiog  liabilities  of  fiscal  year  ending  June  30,  1893.] 
Lock  No.  1 : 

Oiieratiiig,  lock-keeperV  salary,  12  months,  at  $50 $600. 00 

Repairs  to  gntes — 

I^ibor $726.67 

Material 166.39 

893.06 

General  repairs 25.  81 

Lock  No.  2 :  '  $1, 518. 87 

0)>eratiiif?,  lock-keeper's  salary,  1 2  montlis,  at  $50 600. 00 

Re)>air8  to  riglit  of  way 50.  94 

Repairs  to  gate  machinery 26. 60 

G«»neral  repairs 7. 00 

Lock  No.  3 :  684. 54 

Operating,  lock-keeper's  salary,  12  months,  at  $50 600. 00 

Repairs  to  right  of  way 65.  85 

General  repairs 127.04 

Miscellancons:  792.89 

Transportation  of  funds 1.62 

Engineering  and  superintendence ^.     500.00 

Exi»enses.  Montgomery  office 175.  00 

676.62 

Total 3,672.92 

Money  stateinenU 

Julv  1,  1893,  balance  unexpended $1,802.73 

Allotment - 2,216.03 

4,018.75 
Jnno  3(\  1894,  amonnt  expended  during  fiscal  year 3,418.16 

Julv  1,  1894,  balance  unexpended 600.59 

July  1,  1894,  outstanding  liabilities 600.59 


P  II. 
IMPROVEMENT  OF  CAHABA  RIVER,  ALABAMA. 

PLAN  OF  IMPROVEMENT. 

The  present  plan  of  iniprovenieut  was  atlopted  in  accordance  with  the 
recommendations  contained  in  the  reports  of  surveys  and  examinations 
printed  in  the  Annnal  Eeports  of  the  Chief  of  Engineers  for  1875,  p.  U, 
and  for  1881,  p.  1232. 

The  prqjectcx>nteniplatesobtaiinug  a  navigable  channel  from  itsmoatt 
to  the  town  of  Centerville,  a  distance  of  88  miles,  by  the  removal  of 
snags,  logs,  etc.,  from  the  channel,  cutting  overhanging  trees  finom  the 
banks,  excavating  the  soft  rock  and  gravel  bars,  and  deepening  saini 
bars  by  works  of  contraction  and  shore  protection,  the  channel  to  be  3 
feet  deep  at  low  water,  100  feet  wide  in  open  river,  and  60  feet  wide 
throngh  the  bars. 

Above  Centerville  the  river  is  a  series  of  pools  and  rajHds,  having* 
fall  of  100.2  feet  in  21  miles.  This  portion  of  the  river  passes  throagh 
the  extensive  Cahaba  coal  fields,  but  can  only  be  made  navigable  by  a 
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8yst(Mn  of  locks  iuul  dams.     Below  CtMitervillo  the  river  is  a  series  of 
X)ools  and  rapids,  luwiiifi^  a  fall  of  J27.4  feet  in  88  miles. 

The  act  of  August  5,  188(5,  appropriate<l  $7,000  for  continuing  the 
iuiprovtMiient,  but  with  tlio  proviso  that  **no  part  of  said  sum  shall  be 
espiMich'd  until  (ho.  ollicer  in  charge  slia.ll  have  roi>orted  that  the  r<til- 
roadand  other  bridges  crossing  Sivid  river  have  been  provided  with  good 
and  suitable  draw  openings.''  No  changes  had^in  the  meantime,  been 
madi^  in  the  bridges,  but  the  act  of  September  11),  1800,  inovided  that 
" th<*  existing  ])rovision  restricting  the  exi>enditure  of  the  balance  availa- 
ble for  the  improvement  of  said  river  is  hereby  repealed,  and  the  said 
balance  shall  be  exi)ended  in  continuing  the  improvement  thereof." 

AlTllOPIIIATIONS. 

Ang list  L\  1SS1> $20. 000 

July;"),  ISSI 10, (KK) 

An^?i«t  r>.  Ish; 7,  500 

Jul y  i:;.  i.^;»2 7, 500 

lotal 45,000 

<)Im:kations  to  junk  30,  180,1. 

Operations  were  commenced  July  8,  1802,  at  the  junction  of  the 
Cahaba  and  Alabama  rivers  (20  miles  below  Selma  on  the  latter),  under 
the  actapi)roved  July  13, 1802,  appropriating  $7,500  for  continuing  this 
improv<'nient,  and  were  continued  until  December  8,  when  work  was 
suspended  on  account  of  high  water,  and  as  the  high  water  season 
continued  l:ite  in  the  spring  of  1803,  no  further  work  was  done 
during  thai  liseal  year.  A  distance  of  21iJ  miles  was  partially  cleared 
of  ovcirhanging  trees  on  the  banks,  snags  and  \og^  were  removed  from 
the  ehannel,  and  the  river  renderiHl  navigable  on  a  rise  of  2  fei't  above 
h)w  water  for  light-draft  steamers,  but  the  bridge  of  the  Birmingham, 
Selnia  vS:  New  (hleans  Railway,  whi<h  crosses  the  river  about  0  miles 
above  tlu»  mouth,  being  without  a  draw-span,  no  attem])t  was  made  to 
utili/eits  improved  condition.  The  plant  emph>yed  was  the  one  originally 
Indonging  to  the  Tallapoosa  River  which  was  substituted,  by  the  author- 
ity of  the  (Miief  of  Engineers,  for  the  snag  boat  built  tor  the  (.'aliaba 
Kiver,  the  latter  having  been  fitted  out  as  a  pile-driver  for  use  on  the 
Alabama  Hiver. 

WOUK    DONK    DIKING   PAST   FISCAL    YEAR. 

Assistant  Knginei^r  C.  1*.  Percy,  in  local  charge  of  the  imi)n)vement, 

reports  as  tbilows: 

All  :n  ;iil:il»l«'  l);ilamM«  of  .'?r».S20.1H  rciiiain(><l  on  July  1.  18J>3,  for  routinning  the 
iiiil»n)\  I'liiont.  Tin*  sn:ij^  boat,  liaviii;::  licrn  ovfrliauh'il  and  rulitted,  wan  towed  by 
tln'  I  .  S.  s.  11.  J.  riroii/i// to  tli<' month  of  the  Cahaba  River,  the  <Tew  organized| 
.unl  work  nsnnird  .Inly  10.  Aa  a  part  of  the  work  of  the  |»rcvion«  year  had  been 
4b>ii«' (111!  in;;  ri.scs  of  tin*  rivrr,  and  tlit^  arcumnlatioii  of  Kna^s  and  logs  dno  to  the 
\\iiit«r  au«l  >|nin^'  fn-slu'ts  Avas  contsiderable,  oi»erationH  were  comiuenccd  at  the 
nioiitli.  and  thr  L'l.\  niiK\s  j»revionsly  worked  over  was  thoronchly  cleared  of  all 
Mn  h  ub>tni«  tiniis  by  Srpti'nibtr  1 ;  tin*  work  was  coutinned  np  tiie  river  to  a  point 
:i>.  h:ilis  al»"\r  tin'  nnnith  and  abont  3i  miles  below  Fikes  Ferry,  which  point  was 
rtM(In'd  NovcnjlMT  17. 

I  Ii«'  tiitnls  a\ailabb'  for  this  inipnivement  being  practitrally  exhauste<l,  wr>rk  was 
bi;.s]M'ndtMl.  thf  vvow  dischar;:<'d,  and  the  boat  Wt  in  charge  of  the  snboTersoer  to 
aw  ait  a  rise  siitMrirnt  to  bring  it  back  to  the  villago  of  Cahaba  at  the  month.  The 
lo.it  r»arlM  d  this  point  Dt^rrniber  1,  an<l  was  towed  by  the  steamer  Xeiiie  QniUnp 
tli«  Alabama  K*iver  to  Manack  Island,  19  miles  below  Montgomery,  where  it  washiid 
np  with  the  Al  ibama  Kivvr  plant  to  await  f\irther  appropriations. 
Tlio  wurk  ])cr£urmcd  dnriug  the  fiscal  year  ending  Jane  30,  1894,  comprised  the 


1300       REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

removal  of  suags  from  the  river,  audlogs,  stuiups,  and  overhanging  timber  from  the 
banks,  dangerous  to  navigation,  as  follows : 

Overhanging  trees  felled,  cut  up,  or  pulled  back 4,  417 

Overhanging  trees  trimmed 175 

Logs  on  bauK  cut  up 314 

Stumps  on  bank  cut  level  with  ground 1, 132 

■  Large  trees,  snagg,  and  logs  removed  from  the  channel 1,  477 

Total ' 7,515 

The  total  amount  of  work  accomplished  with  the  appropriation  of  $7,5l)(),  n.ade 
in  act  apj) roved  July  13,  1892,  is  as  follows : 

Overhanging  trees  felled,  cut  up,  or  pulled  back 9,  516 

Overhanging  trees  trimmed 785 

Logs  on  bank  cut  up 848 

Stumps  on  bank  cut  level  with  ground ^ 1,  476 

Trees,  snags,  and  logs  removed  from  channel 2, 575 

TotAl 15,200 

Cubic  yards  of  rock  removed 23 

Old  railroad  bridge  truss  removed 1 

Old  flatboat  wreck  removed 1 

From  the  point  where  the  work  was  suspended  (21^  miles  from  the  mouth  of  the 
river),  and  for  a  distance  of  49  miles  to  Couterville,  the  head  of  navigation,  no  Work 
on  the  channel  has  been  done  except  for  a  short  distance  in  1891.  This  portion  of 
the  riv(  r  is  completely  obstructed  with  trees,  snags,  and  accumulations  of  large 
drift,  which,  together  with  the  overhanging  timber  on  the  banks,  arching  the  river 
in  many  places,  render  navigation  at  any  stage  impo8si])le. 

RE(X)>IMENDATIONS    AND    ESTIMATES. 

Navigation  on  tliis  river  is  now  completely  blocked  by  the  bridge  of 
tlie  Birniingliani,  Selnia  iind  New  Orleans  Kailroad,  about  lO-:  miles 
above  the  mouth  of  the  river,  an<l  by  the  bridge  of  the  Alabama  Cen- 
tral Division  of  the  East  Tennessee,  Virginia  and  Georgia  Kailroad, 
22  miles  above  the  mouth. 

As  no  (!ommer('ial  benefit  can  be  <lerived  from  continuing  the  improve- 
ment of  the  river  while  the  bridges  obstruct  steamboat  navigation,  and 
as  there  is  no  apparent  desire  on  the  part  of  those  interested  to  com- 
])el  the  placing  of  draws  in  the  bridges,  I  do  not  consider  that  this 
river  is  worthy  of  any  further  attempt  at  improvement.  I  therefore 
recommend  that  the  improvement  be  discontinued. 

Money  statement, 

July  1,  1S93,  balance  unexpended $3,969.46 

,Iiin<!  |{(),  isyi,  aiiHuini  expended  during  lisv.iil  year 3,  914.  J<p 

,Inlv  1,  1H91,  halancc  uiicxinMidod 54.  i\\ 

.Inly  1.  IS91,  outstanding  libilities 19.61 

.lulv  1.  ISDl,  balance  available 35.  (.K) 


COMMKKCIAL    STATISTICS. 

No  Htcaniboais  ]iav(^  navigated  tluH  river  for  many  years  past,  and  no  eftort  to  do 
so  will  probably  bo  iiiado  until  tho  bridj^es  oi*  ilwi  railroads  erossing  it  have  been 
jiio\i«b'd  \\'\\\\  KMJtablo  draw  K]»ans.  lU'loro  the  construction  of  tlie  t^vo  railroad 
iiii«l/.'.cH  jicrosM  Ibo  river  Uw  (^ntlre  cotton  cro])  of  tlio  Cahalia  Valley  was  carried  on 
ilntlioalH  jo  llin  Alal»nnia  K*ivcr,  but  sinci^  then,  owing  to  the  obstructing  briilges 
au'l  tlie  l»ad  cou«lilion  of  tlu^  river,  navigation  by  craft  of  any  kind  has  l)een  practi- 
cmIIv  nbaudoued. 

\  bn^;e  nuiouut  of  sawn  and  hewn  timlxr  and  of  saw  logs  of  cypress,  oak,  and 
jdne  in  aiiuually  rafted  out  of  the  river  to  Mobile,  Ala.,  via  tTie  Alabama  River,  but 
no  record  of  this  business  is  kept  and  its  amount  can  not  be  estimated. 
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IMPKOVKMKNT  oF  RIVERS  AND    HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI,  AND  OF  BOGUE  CHITTO,  LOUISIANA. 


REPOnr  OF  MJJ.  A.  X.  DAMRKLL,  CORPS  OF  EXGINEERS,  OFFICER  IN 
CHAROE,  FOR  THE  FISCAL  YEAR  ESDISO  JUNE  30,1894,  WITU  OTHER 
J>0(  IMESrs  RELATING   TO  THE   WORKS, 


IMPROVKMKXTS. 


1.  Mobile  Harbor,  Ajabama. 

2.  I  Hack    Warrior  Rivt^r,  Alabama,  from 

Tuscaloosa  to  DaiiielH  Creek. 

3.  Warrior  and   Toiiibij^bee  rivers,  Ala- 

bama and  Mi88iHMip[)i. 

4.  Xoxubcc  River,  MissiHsippi. 

5.  l'a.sc:iMr«)ula  IMvi'r,  MisHiKsippi. 
().  (liirkiisahay  Kivcr,  Mississippi. 
7.    I.cal"  ICivcr.  Mississippi. 

><.   Harbor  at  Hiloxi,  Miss. 


9.  Pearl  River,  below  Jackson,  Miss. 

10.  Pearl   River,  betweeu  Carthage  and 

.Jackson,  Miss. 

11.  Pearl  River,  between  Edinburg  and 

Carthage.  Miss. 

12.  Boguo  ditto,  Louisiana. 

13.  Removing    sunken   vessels    or  craft 

obstructing   or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Mobile,  Ala.,  July  14 j  1S94. 

(iENKRAL:  1  lijivo  tlic  lioiior  to  foFwiinl  herewith  annual  reports 
♦  ♦  ♦  for  the  fiscal  year  ending  June  30,  1894,  for  the  following 
works  under  niv  eharije. 


\'ery  res])(H!tfully,  your  obeclient  servant, 


Hri«r.  (ien.  TllOMAS  L.  Casky, 

Chief  of  Enffineers,  l\  S.  A. 


A.  N.  Damrell, 
Major  of  Engineers. 


Q  I. 

IMPROVEMENT  OF  HARHOR  AT  MOBILE,  ALABAMA. 

The  iiiiproveineut  of  the  ehannel  of  the  harbor  at  Mobile,  Ala.,  was 
hep^iin  by  the  (leneral  Government  in  1827,  the  depth  of  water  then 
being  T)h  feet  through  Choctaw  Pass  and  8  feet  on  Dog  Kiver  Bar. 

1301 
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The  following  appropriations  were  made  by  act  of  Congress: 

May  20,1826 $10,000.00 

March  2,1829 20,000.00 

JuDe24,  1834 10,000.00 

March  3,  1835 17,997.60 

March  3,  1837 50,000.00 

July  7,  1838 50,000.00 

August  3,  1852 50,000.00 

207,997.0) 
By  act  of  Cougress,  March  3,  1857  (relief  claim) 20, 833.  (W 

Total 228,830.68 

The  result  obtained  was  a  channel  10  feet  deep  and  200  feet  wide 
through  the  pass  and  the  same  depth  with  an  unknown  width  over  the 
bar.  In  18(>0  the  channel  through  the  pass  was  found  to  have  shoaled 
to  T.Jfeet,  the  depth  of  water  on  the  bar  remaining  the  same. 

No  further  improvement  was  attempted  until  1870. 

From  1870  to  1875  the  following  amounts  were  appropriated  for  the 
purpose  of  obtaining  a  depth  of  13  feet: 

By  act  of  Congress — 

July  II,  1870 1 $50,000 

March  3,  1871 50,000 

June  10,  1872 75,003 

March  3,  1873 100,000 

Juue  23,  1874 100,000 

March  3,  1875 26,000 

Total 401,000 

Slatemenf  of  work  done  under  the  above  appropriations. 


Datr  of  art. 


Nam«»   of  <ontr:u-lor. 


0>ntra(t  price,         r^    i  • 

monsiired  in —        Cubic  » 

yards  re-     (/o;ninoiue<l.     Coiiip'ot<'«l, 

Cut.        Scow.      "  "'"'*^*1- 


July  11.1^70 
Mar.  :{,  1871 
Juno  li>.  1872 

Do 

Mar.  3,  187:{ 
Juno  2:J.  1874 
Juni)    3, 1875 


J  ohii  ( i  rant 

8.  N.  Kimball  «fc  Co 

JoliiJ  (irant 

J.   E.  Slaughter 

John  (Jnint 

J .  P.  Stewart 

S.N.  Kimball 


Cents, 
r)6.  0 
39.5 
30.0 
45.0 


Cents. 


23.  00 
18.  75 
17.00 


70,  781 
104.870 
135,  691 

61,084 
371,220 
424,  238 
132,015 


Si^pt.la.  1870 
Jan.  2,  1H72 
Dec. 


Jan., 
Aug. 
Oct., 
Doc, 


1872 
1874 
1873 
1874 
187.1 


Apr., 

Aug., 

July  3, 

J  uly, 

Aug., 

Fob., 

Sopt., 


1872 
1872 
1873 
1874 
1874 
1876 
1870 


Total 1 1,  305,  911 


This  amount  was  expended  in  dredging  a  cliannel  lo  feet  deep  and 
300  feet  wide  from  tlie  mouth  of  the  Mobile  ]liver  througli  Choetaw 
Pass,  and  13  feet  deep  and  200  feet  wide  through  Dog  Kiver  Bar  to  the 
13-l()ot  curve  in  the  bay.  Tlie  work  was  completed  in  1870,  and  the 
channel  remained  practically  as  it  was  dredged  until  operations  were 
commenced  under  the  new  project  to  obtain  a  depth  of  17  feet. 

Act  of  June  18,  1878,  appropriated  the  sum  of  $10,000  for  a  survey 
for  a  channel  of  22  feet  depth,  and  in  March,  1S80,  it  was  decided  to 
continue  the  former  improvement  by  dredging  to  a  depth  ol  17  feet, 
with  a  uniform  width  of  200  ieQ\^  from  the  17-foot  curve  in  Mobile  Kiver 
to  the  curve  of  the  same  depth  in  the  lower  bay,  the  estimate<l  coat 
being  $820,000. 
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From  1878  to  June  30, 1887,  the  following  amounts  were  appropriated : 

Bv  act  of  Congress — 

Juno  18,  1878  (survey) $10,000 

March  3,  1879 100,000 

June  14,  1880 125,000 

March  3,  1881 100,000 

Au<;u8t2,  1882 125,000 

Julys,  1884 200,000 

August  6,  188J 90,000 

Total 750,000 


Statement  of  work  done  under  the  above  appropriations. 


Date  of  act . 


Name  of  contracti>r. 


[  Contract 
I    price, 
meaaiiTvd 
in  scow. 


Mar.  13,  1879 
June  14,  1880 
Mar.  3,  1881 
Aug.  2,  1882 
July  5,  1884 
Aug.   6,  1886 


>  George  C.  Fobcs  &  Co. 

G.  L.  Long 

R.  Moore 

Tobias  Burke 

K.  Moore 


Total. 


Cents. 

12.3 

11.7 

12.3 

9.0 

9.5 


Cubic 
yards  re- 
moved. 


1,610.804 

724,  730 

888,093 

1, 920,  438 

829,854 


5, 973, 919 


Commenced. 


Feb.  19,1881 

Mar.  21, 1882 
Jan.  24,1883 
Sept.  19, 1884 
Oct.     2, 1886 


Completed. 


Nov.    9,1882 

Jan.  21,1884 
Feb.  9, 1884 
Jnne  15,1686 
Apr.  25,1887 


The  channel  of  17  feet  depth  was  praetically  completeil  iu  1889,  and 
a  vessel  passed  through  drawing  18  feet. 

February  G,  1885,  a  project  was  submitted  for  the  improvement  of 
Mobile  Eiver  and  Harbor  with  a  view  of  securing  23  feet  depth  of 
water,  by  dredging  the  channel,  which  since  1870  had  been  deepened 
in  that  manner,  first  from  9  to  13  teet  and  then  from  13  to  17.  The 
estimated  cost  of  the  23foot  project,  with  extension  made  by  act  of 
September  19,  1890,  is  $2,043,800,  made  up  as  follows: 

Completion  of  17-foot  channel  (including  removal  of  material  filled  in  cut 

upon  which  estimate  for  23-foot  cut  was  based) $282, 000 

Dredging  channel  280  feet  wide  on  top  of  cut  and  central  depth  of  23  feet. .  1, 500, 000 

Removing  material  that  will  fill  in  during  progress  of  work  on  23-foot 
channel  (during  three  years) 198,  OCX) 

Dredging  channel  in  Mobile  River  up  to  Chickasabogue,  280  feet  wide 
and  23  feet  deep 63,800 

Total 2,043,860 

To  which  must  he  added  $60,000  per  year  after  June  30,  1891,  for 
removing  material  that  will  fill  in  during  the  progress  of  the  work. 

From  August  11, 1888,  to  end  of  this  fiscal  year  the  following  appro- 
priations have  been  made: 

By  act  of  Congress — 

August  11.  1888 $250,000 

September  19,  1890 350,000 

July  13, 1892 212,500 

Sundry  civil  act  March  3,  1893 500,000 

Total 1,300,500 
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Statemevt  of  work  done  under  the  ahore  appropriations. 


I>ate  of  act. 

Aug.  11.1888 
Sept.  19,1890 

Do 


Contract 


Name  of  con- 
tractor. 


price,  meas-  |     n^^^if.    : 

_J:^^     I  yard, re.  i     ^'L"S»"^1."'      Commenced. 
^  ,  moved. 

In    ,     In     ; 

cut.     scovr.  ! 


AlabamaDredg- 
ing  and  Jetty  ' 
Company. 

Nationall)red|e- 
in^  Company. 


Alabama  Dredg-   . 
I      ing  and  Jetty  , 
Company. 


Cents.  Cents. 
;      9. 0 


July   13,1892 


Do. 


National  Dredg- 
ing Company. 


Klttenhouse 
Moore  Dredg- 
ing Company.  I 


2,  312,  293  ;  6  jier  cent  sand, 

I  I      5     per     cent 

I  I      Hliell. 

8|   3, 060, 619     89  ner  cent  soft 

;  I      clay,     5     per 

{  I      cent  sand,    5 

I      per  cent  shell. 

15. 0       422. 691  '  90  per  cent  soft 

clay, 


16* 


Nov.    7,1892 


clay,     60   per 
cent   sand,    2 
per  cent  per. 
ox. 
7.7   7,711,835  |  38  per  cent  clay, 

90     per    cent 
soft     clay,    3 
percent  sncll, 
7  per  cent  sand. 
19  per  cent  clay ;  •  Mar.    6, 1894 
81    per     cent  > 


I 


44,084 


Completed. 


Oct.    l.'i,  1888 
Jan.     1,1891 

Julv    1, 1891 


1    p( 
and. 


san 


Feb.  17.1890 
May     2, 1892 

Aug.  12. 1892 


Date  of  a<'t.  ,  Name  of  contractor. 


Character  of  plant  used  under  the  ahovc  appropriations. 

Plant. 


Apparatus. 


Capacity  of  bucket.      Capacity  of  scows. 


Aug.  11,1888. 
Si>i»t.  UK  1890. 

Do 

July   13,1892. 

D<) 


Alabama    Dredg-  '  2    clam-Hholl  dredges     4  cubic yanls each.    274,   441,  489.  and    495 


and  2  tugs. 


cubic  vartls. 


iiig    and   Jetty 

Co. 

^'atioiiiil     Dredg-  i  3  clam-shell   dredges,  :  3i,  4,  and  4^  cubir  205,  290,   313,    319.  323, 

ingCo.                   i      3  scoMs,  and  3tiigs.        "yards  each.  495.     537.     and     539 

j                                      I  cubic  vards. 

Alabama    Dredg-  '  1    clam-shell    dredge,      4  cubie  yards 318    and     4H9     cubic 

ing    and    Jettv  1       2  scows,  and  1  tug.  vards. 

Co.  '  ! 

National     Dredg-      5  elam-sheil  dredges,      2J,  4, 4^,  6J,  audTJ  230,  200.  280    2iHj,    308, 

iiig  <'«».                         lOscows.  and  StugH.  I       cubic  vanls.  313,318.319   323,489, 

49.'),  526,  535,  537,  598, 
010,  077.  745,  and  747 

,  cubic  yards. 

11  i  1 1  o  nil  o  u  s  0  I  1   clam-shell  'dredge.      4  cubic  yards;  12-  230,  318,  and  526  cubic 

Moore     Dredg-          1    ]>uinp   dredge,   3         inch  suction.  yards, 
iug  Co.                          scows,  and  2  tugs. 


Advortiscinonts  inviting  ])roposals  for  (lrod|?ing  in  Mobile  lliver 
were  publislied  and  o])ened  July  11,  1803.  Only  one  bid  was  received; 
tile  i>rice,  2U  cents,  being  considered  too  liigli,  it  was  rejected.  The 
work  was  readvertised  and  i)roposals  oi)ened  Scpt<?mber  28,  1893,  and 
contract  awarded  to  Eittenhouse  Moore  Dredging  Company  at  16J 
cents  per  cubic  yard. 

Abstract  of  bids  rcriivcd a tnl  opened  September  2Sj  189S,  for  dredginp  in   Mobile  h^ireVj 

Alabama. 


Ko. 


Nauio  of  bidder. 


Goo.  W.  Catt,    New   York. 


per  cubb-  ■     '^i^«  "f  commence-        .,,.^,^^.  ^^^.  ^,,„„,i,.ti„„ 
vara,     i 


C  nit  ft 

17 


2      Kittenhouse     31oore   Dredging     Co., 
I       Mobile  Ala. 


In     acc«»rdancc    with      In    accordance    with 
spccilications.  speciticationa. 

10^  I do Do. 
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MAXIMUM   DAILY   AND   MONTHLY   WORK   DONE   BY   CONTRACTORS. 

(1)  Alabama  Dredging  and  Jetty  Compa^iy, — Maximum  month's  work, 
April,  1889,  dredge  Thos.  H,  Herndon  excavated  149,508  cubic  yards  soft 
clay.  Maximum  day's  work,  December  31, 1888  (twenty-four  hours), 
dredge  Thos.  H,  Herndon  excavated  6,916  cubic  yards  soft  clay,  Avith 
scow  No.  1=441  cubic  yards,  and  scow  No.  3=489  cubic  yards;  lost 
time,  four  hours,  twenty-five  minutes — waiting  for  tug,  oiling  down, 
repairing  dipper,  scow  door  broken  (1  well  short);  IJ  miles  to  dump. 
Tug  Mannie, 

(3)  NationOil  Dredging  Company, — Maximum  month's  work,  February, 
1892,  dredge  Col.  Graighill  excavated  133,246  cubic  yards  soft  clay. 
Maximum  day's  work,  July  1,  1891,  dredge  Chas.Fobes  (fourteen  hours, 
forty  minutes)  excavated  5,092  cubic  yards  soft  clay ;  with  scows  A=319 
cubic  yards;  0=308  cubic  yards;  K=266  cubic  yards;  lost  time,  two 
hours,  thirty  minutes — running  anchor,  repairing  scow  chain,  passing 
steamer,  hauling  back  to  remove  shoal,  meals,  and  waiting  for  tug;  2 
miles  to  dump.     Tug  John  Bacon. 

(3)  Alabama  Dredging  and  Jetty  Company. — Maximum  month's  work, 
February,  1892,  dredge  OenH  Shelley  excavated  57,997  cubic  yards  sand 
and  clay.  Maximum  day's  work,  dredge  Shelley  (twenty- four  hours) 
excavated  4,228  cubic  yards,  February  19, 1892,  sand  and  clay;  with 
vscows  No.  2=318  cubic  yards,  and  Ko.  4=286  cubic  yards;  lost  time, 
six  hours,  five  minutes — waiting  on  tug,  hauling  to  next  cut.  Tug  Man- 
nie;  distance  to  dump,  2  miles. 

(4)  National  Dredging  Company. — Maximum  month's  work,  May, 
1894,  dredge  Chas.  Fobes  excavated  249,856  cubic  yards  soft  blue  clay. 
Maximum  day's  work,  dredge  Chaa,  Fobes  (twenty-four  hours)  exca- 
vated 12,410  cubic  yards  soft  blue  clay;  with  scows  No.  1=634  cubic 
yards,  and  scow  No.  2=677  cubic  yards;  lost  time,  two  hours,  fifteen 
minutes.  Causes  of  delay,  changing  scows.  Tug  Chief;  2  miles  to 
dumping  ground. 

(5)  Rittenhovse  Moore  Dredging  (7owij?any.-7-Maximum  month's  work, 
March,  1894,  dredge  Thos.  H.  Herndon  excavated  28,864  cubic  yards 
sand  and  little  clay.  Maximum  day's  work,  dredge  Thos.  U.  Herndon 
(twenty-four  hours)  excavated  2,850  cubic  yards  clay  and  sand;  with 
scows  M=490  cubic  yards;  D=323  cubic  yards,  and  P=318 cubic  yards 
(no  lost  time  ffiven) ;  5  miles  to  dumping  ground.  Tugs  Mannie  and 
Lizzie  Frank. 

Money  statement. 

July  1,  1893,  balance  unexpended $552,  302. 07 

June  30,  1894,  amount  expended  during  fiscal  year 382,  366.  63 

July  1,  1894,  balance  unexpended ; 169,  935. 44 

July  1,  1894,  outstandiuc;  liabilities $104,  158.  89 

July  1,  1894,  amount  covered  by  uncompleted  contracts 55.  000.  00 

'■ 159,153.89 

July  I,  1894,  balance  available 10,781.55 


Amount  (estimated)  required  for  completion  of  existing  project 681,  300. 00 

Amount  (estimated)  required  for  preservation  of  improvem«»nt 210,  000. 00 

^  Amounttliatcanl»eprofitablyexpendedin  fiscal  year  I'uding, I  une30, 1896  681.  300.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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COMMERCIAL   STATISTICS. 


TT 

Entries. 

—  —  - 

(/learances. 

Description. 

1894. 
Xo.  1    Tons. 

Crews. 

1893. 

1894. 

1893. 

No. 

234 
125 
104 

Tons. 

150,231 
90.363 
36, 567 

Crows. 

No. 

Tons. 

Crews. 

No. 

Tons. 



152. 626 
94, 143 
47, 151 

Crews. 

Foreign 

CoastwiHe 

Americjiu 

337 
85 
74 

171.  615 

147,  893 

27,  284 

4,579 

1,136 

552 

3,150 

2.501 

824 

342 

80 
89 

175, 871 
49, 330 
32,580 

4,437 

1, 153 

661 

229 
131 
119 

479 

3, 373 
2,594 
1.018 

Total 

49Q 

346,  792 

.  6, 267 

463 

277, 161 

6,475 

511 

257, 781 

6,251 

293, 920 

6,985 

Imports  and  exports. 


Description. 


Duties  on  imports 

Tonnage  dues 

Hospital  collections 

Care  iiiu\  treatment  of  foreign  sailors  and  overtime  of  oflicers 

Official  fees • 

Fines.  ]>enalties.  and  miscellaneous 

Miscellaneous 


1894. 


$10, 257. 13 
0,  545.  91 


1893. 


557.  05 

2, 491. 33 

.75 

58.05 


I 


Total  collections 19,990.22 

Expo-t.s I       2, 823,  0;;7. 00 


$15, 108. 88 
8.010.02 


430.  00 

2, 052. 53 

2;i0. 60 


26. 432. 03 
3,  319,  381. 10 


Comparative  statement  of  lumber,  cotton,  etc.,  shipped  to  foreign  and  coastwise  ports. 


Description. 


Lumber.. 
Timber  . . 
Cro.s.s-ties 
Shingles  . 
Cotton  . . . 


1894. 


Tons. 

107,  246 

60,  463 

10,  076 

2,259 

9,835 


1893. 


1892. 


1891. 


Tons. 

Tons. 

Tons. 

107,  924 

76,  055 

71,177 

94,  090 

73, 527 

62, 292 

8,870 

4.451 

936 

1,350 

19 

1 

1 

Comparative  statement  of  number  and  draft  of  vessels  passing  up  and  down  the  dred'jed 

channel  during  the  fiscal  year  ending  June  SO,  1S04. 


Draft  in  feet. 


Steamships.       Ships  and  barks. 
Up. 


OO  CO 


Under  13. 


Down. 


rp. 


CO    •  So 


CO 


55 


174  103 

13tol4 8  10 

2  I     2 

1  I     2 

1  !     1 


14  to  15  .... 
15tol0  .... 
16tol7  .... 

17  to  18  .... 

18  to  19  .... 
19to20  .... 
20  and  over 

Total 


115  ,  19  I  81 

13  I     6  I  21 

12  I  57  ,  18 

33  ■  20       5 

6  I     2  '     1 

5  2       1 

....      5       1 

1  1 , 

1  ....:     1 


186  ill8  ,186    HI    129 


102 

20 

5 

4 


131 


Down. 


OO    :  CO 


CO 


Brigs. 
Up.        Down. 


Schooner-s. 


U]).       Down. 


Total. 

I 

Up.     j  Down. 


CO 


1 


OO      .    00      I    00     >    OO  00  cc 


CO 


00 


00         00 


1 

6 

9 

14  ,     9 
13     16 
12  i  40 
16     27  1 
12     22  I 
47  ,     2  I 


1  I  16     18 

5    ....I.... 
4 


1 
1 


5 


'111 

5   190  il87     85    104   451  i410   201   129 

2    ....;     3      27  I  28     20     3.1  .  53  I  41 

7  I... -I....    37  '  27  '  20  ;    7  I  58  1  95 

...,     8  !     3     25  ;  14     14  '  10  ,  77     43 

...'     II....    22  !     5       3  1    2  I  44  :  23 


1 


2 
1 


1  ;  20  I  41 

..|  16  I  31 

...    13  ;23 

...I  48 


130    126  ;  16  I  20     15 


14    199    194    199  il81    520   4C3   530  '432 


On  April  4,  1894,  the  bark  Asia  passed  through  the  dredged  channel  of  Mobile  Bay,  Alabama,  with 
out  dettintion,  drawing  22.7  feet. 
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Q    2. 

IMPROVEMENT  OF   BLACK  WARRIOR  RIVER,  ALABAMA,  FROM  TUSCA- 
LOOSA TO  DANIELS  CREEK. 

Act  of  May  28,  1828,  declared  Black  Warrior  River,  Alabama^  free 
from  all  tolls  except  such  as  might  be  allowed  by  act  of  Congress  (sec. 
5244,  liev.  Stat.^  ed.  of  1878,  p.  1015). 

An  examination  and  partial  survey  of  the  river  from  Locust  Fork  to 
Tuscaloosa,  47  J  miles,  was  made  in  1874. 

A  survey  of  the  river  from  Tuscaloosa  to  forks  of  Sipsey  and  Mul 
berry,  92^  miles,  was  made  in  the  fall  of  1879,  as  directed  by  act  of  Con- 
gress approved  March  3,^  1879. 

The  report  thereon  is  contained  in  Report  of  Chief  of  Engineers,  1881, 
Part  11,  p.  1218. 

Appropriations  have  been  made  as  follows: 

By  act  of— 

July  5,  1884 $50,000 

Alienist  5,  188f> ^ 56,250 

August  11,  1888 .-. ..  100,000 

September  19, 1890 150,000 

July  13,  1892 200,000 

Total 556,250 

Detailed  plans  and  estimates  for  a  system  of  improvement  by  locks 
and  movable  dams  were  submitted  December  19,  1885. 

A  Board  of  Engineers  met  in  Tuscaloosa  February  10,  1886,  and 
recommended  locks  and  fixed  dams  of  increased  lift. 

Plans  and  estimates  were  aghin  submitted  August  13, 188G,  and,  with 
slight  modifications,  were  recommended  by  the  Board  in  their  report 
of  April  2,  1887.  The  project  was  approved  May  19, 1887.  The  extent 
of  tlie  work  is  the  construction  of  five  locks  and  dams,  with  a  total  lift 
of  52  feet,  between  Tuscaloosa  and  Daniels  Creek,  14^  miles,  and  its 
inirpose  is  to  furnish  slack-water  navigation  for  barges  of  (5  feet  draft. 

The  locks  are  to  be  52  feet  clear  width,  322  feet  long  between  hollow 
quoins,  available  length  285  feet,  and  to  have  a  depth  of  0^  feet  on 
miter  sills,  and  are  to  have  iron  gates.  The  dams  are  to  be  of  rock-fill 
type.  The  estimated  cost  was  $741,670,  which  was  based  on  ten-hour 
days  for  labor.  The  estimated  cost  to  complete  the  work  is  $307,000, 
which  will  bring  the  cost  of  the  completed  project  up  to  $794,000,  being 
about  8  per  cent  more  than  the  original  estimate. 

Work  was  commenced  in  March,  1888,  and  has  been  carried  on  con- 
tinuously since,  with  the  exception  of  a  suspension  from  September  1  to 
October  20,  1890,  caused  by  exhaustion  of  funds. 

Work  done  during  the  fiscal  year  ending  June  30,  1894,  was: 

Masonry  completely  laid  in  Lock  3  and  abutments  2  and  3. 

Dam  3  commenced. 

Needle  dams  put  on  each  lock. 

Two  barges  built,  18  by  58. 

Gates  for  Lock  1  delivered,  fitted  up,  and  jmrtly  hung. 

Channel  below  Lock  3  excavated. 


r 
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The  above  work,  itemized  and  aiialyze<l,  is  shown  below. 


Lock 
No.  1. 


Engineering  and  office •$!,  186. 00 

Track   uud     roadfl.   mainto-  | 

uaniM^  an<l  changes 

Colierdams  and  pumpiu^r  —  >      ^^- 10 


Lock 
No.  2. 


$353.  no 


Lock 
No.  3. 


'$4,  767.  ffl 

i 

202.83 


Total. 


Kemarks. 


$6, 307. 50     SJ  jKjr  cent. 


liock  excavation . 


214. 18 


Haudling  and  hanling  Btone  .1        12.  50 

Gates  and  valves ■  7, 258.  75 

Boats 


Masonry 


38.93 

469.  88 

200. 48 

69.00 


'  3,724.12 

!  2,283.26 

I      451.30 

1,158.89 


292.83 
485. 10 

:  3,977.23 

i 

I  2,7fl5.G4 
1  7.910.53 
,  1,227.95 


Tools  and  ]dant. 
Stone  cutting... 


781.07    17.736.10    18,517.17 


13.  75 
41.00 


Onarry 

Eartii  excavation   . 

Earth,  back  filling. 

Pavin" 


362. 40 


104. 35 


Dams •.-.. '  1,485.21 


Incidentals . 
Guide  cribs 


115. 75 
404.  80 


733.  62 

709.  78 
292. 08 
354.20 


i  4,817.40 

,  8.650.00 

I 

6, 747.  77 

744.13 

1,859.26 

443. 94 

4, 161. 63 

1.109.73 

809.64 


'  4,831.15 
8,C91.0U 

0,747.77 
I  1,106.53 

1,859.26 

1,281.91 

,  0,  .356.  62 
1,577.56 
1,568.64 


Includes  clearing   out   locks 

for  han^ug  gates. 
4,181  cubic  yards.  95  cents  per 

cubic  yard. 


Two  barges  built  and  one  re- 
paired. 

11,'<239  cubic  yardH,  $1.05  per 
yard. 

1,374    cubic    yards,  $6.35  pov 

yard. 
$1  28  i>er  yard. 
4,409  cubic  3'ards,  25  cents  per 

var(L 
5.546  cubic  yards,  33^    cents 

per  yard. 
6,675  square  yards,  19^  cents 

per  s<}Hare  yard. 
Maiuly  for  material  prepared. 

One  crib  half  done;  timber  for 
others  delivered. 


The  present  condition  of  the  work  is  as  follows: 

Locks  1,  2,  and  3  are  ooini>leted,  except  gates  and  valves.  These  are 
now  being  put  in  Lock  No.  1.  The  thiee  dam  abutments  are  also  lin- 
ished  and  the  dams  are  improcess  of  construction. 

The  gates  and  valves  for  Locks  2  and  3  will  be  prepared  during  the 
autumn  and  winter,  and  will  be  hung  next  summer,  so  that  it  is 
expectetl  to  have  the  three  locks  ready  for  navigation  in  the  autumn 
of  1895. 

Money  statement, 

July  1, 1893.  balance  uuox]>oude(l $151,  815. 11 

JuTic  30, 1894,  amount  expended  during  iiscal  year 76,  537.  22 

July  1, 1894,  balance  unexpended 75,  277. 89 

July  1, 1894,  outstanding  liabilities 6,133.66 

Jnly  1, 1894,  balance  available 69, 1 4 1.  23 

{Amount  (eetiniatod)  required  for  completion  of  existing  project 238, 000.00 
Amount  that  can  beprolitably  expended  in  fiscal  year  ending  June  30, 1896  238,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Q  3. 


IMPKOVKMEXT  OF  WARRIOR  AND   TOMBIGBEE   RIVERS,  ALABAMA   AND 

MISSISSIPPI. 

The  examination  and  partial  survey  of  the  river  from  Tuscaloosa  to 
its  mouth,  near  Demopolis,  was  made  in  1874. 

The  river  was  found  to  be  adapted  for  high-water  navigation  only, 
with  a  boating  season  of  an  average  duration  of  five  months,  from 
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December  to  May.  Duriug  the  seasou  the  depth  ranged  ftx>m  10  to  41 
feet,  and  navigation  was  for  the  most  part  unobstracted,  except  fnni 
overhanging  trees,  which  contracted  the  available  width  of  the  streaa 
and  occasionally  wrecked  the  chimneys  and  damaged  the  upper  worki 
of  steamboats.  Below  a  10  foot  rise,  snags  became  troublesome,  and 
below  5  feet  navigation  practically  ceased. 

The  improvement  of  the  Warrior  was  authorized  by  act  of  Gongressof 
March  3,  1875,  an<l  the  project  adopte<l  was  to  deepen  the  bars  by  jett^ 
consti'uction,  remove  snags,  and  cnt  down  overhauging  trees,  with  » 
view  to  obtaining  for  small  boats  a  low- water  channel  80  feet  wide  by 
4  feet  d(4)th. 

Tiie  estimated  cost  of  the  improvement  was  $151,103. 

Ai)propriations  were  made  as  follows: 

Warrior  and  Tonibigbeo  rivers: 

March  3,  1875 $36^001 

Ano:iist  14,  1876 15^000 

,hino  18,  1878 28.000 

March  8,  1879 90^000 

Warrior  Kiver: 

.Jwiu'  14,  1880 90^000 

March  'A,  1881 lO^fiStS 

Aii»r„st  2,  1882 ^  ICOflb 

July  5,  1S81 12,00^ 

AiijriKsto,  1886 M^TS^, 

Au«:ii8t  11,  1888 I8,0fti 

►September  19,  1890 45,O0bi 

July  13,  1892 75,00^ 

Total 297,371 

• 

Of  this  amount  8-Oi),372  was  appropriated  for  the  Warrior,  and 
$S8,(H)0  lor  Warrior  and  Tombigbec  Jointly. 

The  execution  of  the  projeitt  was  (•x)mmeneed  in  June,  1875,  and  con- 
tinned  ibr  an  average  annual  period  of  four  months  up  to  December  IV, 
ISSo,  aiMl  for  three  months  in  18S7,  the  work  bein^  confined  chiefly  to 
the  removal  of  snags  and  overhanging  trees,  ('hannel  deei>ouing  by 
Jetty  constrnction  was  also  attemi)ted  u|)on  49  of  the  bard  affording  the 
slioalest  water,  resulting  in  an  increased  depth  of  1  to  IJ  feet.  In 
several  of  these  cases  the  improvement  was  only  temporary,  owing 
icainly  to  bank  erosion. 

Tliesiack-water  improvement  on  the  Black  Warrior  above  Tuscaloosa^ 
undertaken  in  I88S  to  develop  the  Warrior  coal  fields,  rendered  it 
inipoitant  that  the  perennial  navigation  contemplated  by  that  improve- 
ment in  order  to  be  fnlly  utilizcMl  sliould  be  (^^tended.to  the  golf. 

Accordingly  a  survey  of  the  Warrior  from  Tuscaloosa  to  the  month 
was  authorized,  and  alter  some  interruptions  was  completed  in  1888, 
for  tiic  ])urpose  of  obtaining  the  data  needed  for  submitting  a  project 
for  securing  a  channel  witli  a  minimum  low- water  depth  of  6  feet.  A 
general  phm  for  such  a-  project  re([uiring  locks  and  damshss  been  pro- 
posed and  is  now  under  consideration.  The  work  done  since  its  resump- 
tion in  ISOl  has  been  carried  on  asanecessary  preliminary  to  the  slack- 
water  ])rqioct,  viz,  the  removal  of  all  obstructions  of  whatevernatare 
from  bank  to  bank  to  a  depth  of  i\\  feet  below  the  proposed  slack- 
water  surfac(\  cutting  all  overhanging  trees  as  well  as  heavy  tim- 
ber on  bank  slo])os  liabh^  to  slide,  and  straightening  the  channel  through 
bars  when  the  chutes  were  too  narrow  and  crooked  for  barge  navigation. 
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Work  done  during  the  fiscal  year  ending  June  30, 1893,  was  as  follows : 


From  the  mouth  up  to  Princes  Ferry,  112^  miles : 

ISnags  puUed,  cut  up,  and  removed w . . 

Sunken  logs  removed 

Stumps  and  logs  leveled  and  blasted 

Logs  on  banks  cut  up 

Overhanging  trees  felled,  pulled  back,  cut,  and  removed 

Slip-ins  removed 

Sunken  trees  removed 

Trees  trimmed 

Bushes  cut 

Trees  deadened 

Drifts  removed 

Fascines  made 

Dams  built  and  raised 

Stone  taken  out cubic  yards  . 

Brush  cut  and  loaded cords . . 


2,423 

132 

116 

143 

4,128 

807 

254 

59 

894 

1,165 

28 

1,301 

3 

147 

91 


Work  done  during  the  fiscal  year  ending  June  30, 1894,  was  as  follows : 

From  Tuscaloosa  to  Parhams  Reef,  59  miles  below  Tuscaloosa : 

Trees  cut 6,317 

Trees  deadened 280 

Sna^s  and  stumps  removed 6, 039 

Rock  taken  from'reefs yards. .  2, 575 

Gravel  removed  from  bars do . . .  25, 099 

Linear  feet  of  dams  and  jetties  built 1, 428 

Trees  cut  and  burned  in  clearing 4, 167 

Length  of  river  worked  over miles . .  39 

Rock  reefs  were  removed  at  Hendricks  Eeef,  Clements  Eeef,  and 
Twelve-mile  Rock,  and  partially  below  tlie  bridge  at  Tuscaloosa.  New 
channels  were  excavated  tbrougli  bars  at  Tuscaloosa,  Tressels,  Bald 
Bar,  and  Buzzard. 

Money  statement, 

July  1,  1893,  balance  unexpended $69,001.30 

June  30,  1894,  amount  expended  during  fiscal  year 34,  294. 06 

July  1,  1894,  balance  unexpended 34,707.24 


'Amount  (estimated)  required  for  completion  of  existing  project 457,  000. 00 

I  Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  250,  000.00 
j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March.  3, 1893. 


COMMERCIAL   STATISTICS. 


Articles. 


Cotton. 
Grain.. 
Iron ... 


Lumber 

General  merchandise . 


Total 3,400 


2,597 


TOMBIGBEE   BIVER,  FROM   ITS   MOUTH   TO   DEMOPOLIS. 

Survey  of  this  portion  of  the  river  was  directed  by  the  act  of  August 
11,  1888.  Report  upon  the  survey  was  submitted  December  24,  1889. 
The  project  proposed  was  to  obtaiu  a  channel  6  feet  deep  at  ordinary 
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lo?r  water  by  the  removal  of  snags,  logs,  and  overhanging  trees^  dredg 
iug,  bank  revetment,  and  the  construction  of  locks  and  dams.    The 
length  of  this  section  of  the  river  to  be  imjjroved  is  191  miles:  the 
estimated  cost  is  $508,808. 
Approi^riations  for  this  work  have  been  made  as  follows: 

Act  of — 

ISeiitember  19,1890 ^ $55,000 

July  13,1892 125,000 


Total 180, 0:0 

Actual  operations  were  begun  in  July,  1891,  and  have  been  contin- 
ued since  whenever  the  stage  of  water  permitted. 

Operations  i)rior  to  June  30,  1893,  consisted  in  the  preservation  of 
the  necessary  plant,  the  removal  of  snags,  logs,  and  overhanging  trees 
from  the  entire  river,  rock  blasting  at  McGrews  Shoals,  Pearsons 
Shoals,  and  Woods  Bluff,  and  the  repair  of  old  jetties  at  Osage  and 
Barneys  shoals.     The  following  work  was  performed: 

Overhanging  trees  felled  and  removed 678 

Snags  and  stamps  removed  from  river 975 

Old  jetties  repaired linear  feet  . .  1, 585 

Rock  blasted  and  excavated cubic  yards  . .  2,  944|^ 

Material  dredged  (marl,  clay,  gravel,  and  sand) do 1, 772 

Sunken  barges  removed 3 

Operations  during  the  fiscal  year  ending  June  30,  1894,  consisted  in 
the  removal  of  snags,  logs,  and  overhanging  trees  accumulated  sinee 
the  river  was  previously  cleared,  dredging  at  Rainwater  Bar  and  Bar- 
neys Shoals,  repair  of  old  jetties  at  Barneys  Shoals,  construction  of 
shore  protection  and  the  repair  of  plant.  The  following  work  was 
performed : 

Overhanging  trees  felled  and  removed 310 

Snags  and  stumps  removed  from  river 844 

Old  jetties  repaired linear  feet..        631 

Material  dredged  (marl,  clay,  gravel,  and  sand) cubic  yards. .   19, 142 

Shore  protection  built linear  feet. .         257 

The  river  is  now  navigable  throughout  nearly  the  entire  year  as  far 
as  l^emopolis  for  the  class  of  boats  in  operation  upon  it,  but  to  keep  it 
in  this  condition  will  require  an  annual  expenditureof  about  $10,000  in 
addition  to  the  amount  expended  in  carrying  out  the  original  project. 

No  further  iiermanent  imi)rovement  can  bo  obtained  until  the  com- 
pletion of  the  system  of  locks  and  dams  included  in  the  project. 

Amount  expended  to  June  30,  1894,  $91,964.01,  of  which  $1,550.07 
was  for  the  preservation  of  improvement  already  obtained. 

Money  statement, 

July  1, 1893,  balance  unexpended $111,  216. 86 

AvLwv  30, 1894,  Jimouut  expended  during  fiscal  year 24,  730. 94 

July  1, 1894,  balance  unexpended 86,  485. 93 

TAinount  (estimated)  required  for  completion  of  existing  project 328,  808.00 

I  Amouiittbat  can  beprofitably  expended  in  fiscal  yeareudingJune30, 1896  328,  808.00 
I  Submitted  in  compliauco  Avith  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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The  total  amount  expended  on  the  improvement  up  to  June  30, 1894, 
was  $44,012.24,  of  which  about  $16,718.59  was  in  preservation  of  the 
improvement.  Of  this  amount  a  portion  was  taken  from  the  appro- 
priation made  for  the  Tombigbee  River  from  Fulton  to  Vienna  and 
Tombigbee  River  above  Columbus,  which  included  this  section. 

Money  statement, 

July  1,  1893,  balance  unexpended $2,806.53 

June  30,  1894,  amount  expended  during  fiscal  year 2, 685. 52 

July  1,  1894,  balance  unexpended 121.01 

{Amount  (estimated)  required  for  preservation  of  improvement 20, 000. 00 
Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1896    20,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMEIU'IAL   STATISTICS. 


Doxcnatream, 


Cyprt'sslojiH. 

Asli  1<);:h 

I'<»jtlar  h);:s. . 
Oak  lojis  . . . . 
I'iut'  lo;;8  ... 


Total 


Artic'h'8. 


1894. 


Tons. 


450 
400 
260 
700 
11,000 


Value. 


1893. 
ToDM.     I      Value. 


12,  810 


1 

$4,000 

286 

4.000 

200 

4.200 

242 

1,400 

300 

90,000 

5,000 

1    103, 600 

6,  028 

$1,718 

2,000 

3,636 

600 

40,000 


47,952 


TOMniGHEE   RIVER  FROM   WALKERS   BRIDGE    TO   FULTON. 


Kxamiiiiitiou  was  niiule  iiiuler  acts  of  March  3,  1881,  and  August  5, 

1880. 

The  project  aclo])te(l  was  the  opening  of  a  channel  for  high-water 
navigation  from  Fulton  to  Walkers  bridge,  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  $11,000. 

The  following  appropriations  have  been  made: 

Bv  act  of — 

August  11,  18?<8 $4,000 

St'pteiuber  19,  1890 4,000 

July  13,  1892 3,000 

Total 11,000 

Under  these  ai)propriations  work  was  commenced  at  Fulton  Novem- 
ber 17,  1888,  and  continued  at  intervals  up  to  June  30,  1891,  and  the 
project  completed. 

Work  on  the  i)reservati(m  of  the  improvement  was  commenced  in 
September,  181)2,  and  continued  at  intervals  up  to  November,  1893. 

The  following  obstructions  were  removed  up  to  June  30,  1893: 

Trees  felltMl,  pulled  back,  cut,  and  reiuoved 5,579 

Logs  removed 1, 085 

Drift  piles  removed 17 

Stumps  leveled,  blasted,  and  removed 1, 013 

Suaga  cut  up  and  removed 258 
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COMMERCIAL   STATISTICS. 


Lower  end  of  section. 


Articles. 


Cotton 

Graiu 

Iron 

Lumber  

General  merchandise 

Total 


Upper  end  of  section. 


1894. 


Tons. 
2,400 
2,663 
34 
7,022 
7.450 


19,569 


1803. 


Tom. 
2,00(» 
2.221 
29 
5,950 
5,622 


15,822 


Articles. 


1894. 


Cotton bales . . 

Cotton  seed tons. . 

General  iiiercliandiso 


Total. 


*  Steamboat  City  of  Columbus  bailt  at  Colambus  and  began  business  during  fiscal  year.     No  rirer 
traHic  previously. 


TOMBIGBEE    RIVER   FROM   FULTON    TO    COLUMBUS. 

Surv(^y  was  made  uuder  the  act  of  June  10, 1872.  Report  submitted 
September  20,  1873. 

The  project  adopted  was  to  improve  liigli- water  navigation  from  Ful- 
ton to  Columbus,  144  miles,  by  removal  of  all  timber  obstructions  above 
low  water,  and  to  clear  the  banks  of  overhanging  trees,  at  an  esti- 
mated cost  of  $3  5,000. 

Under  appropriations  for  Tombigbee  above  Columbus  and  from  Ful- 
ton to  Vienna,  the  original  project  wfis  completed  at  a  cost  of  about 
$27,293.05. 

Under  the  appropriation  of  $0,000  made  by  act  of  July  13, 1892,  work 
was  commenced  at  Fulton  in  December,  1892,  and  continued  at  intervals 
np  to  Sej)tember,  1893,  in  preservation  of  imi)rovement. 

The  following  work  was  performed  from  July  13,  1892,  up  to  June  30, 
1893 : 

Stumps  cut,  leveled,  and  blasted '. 362 

Snags  cut  and  removed 160 

Logs  on  banks  cut  up  and  removed 1,532 

Overhanging  trees  felled,  pulled  back,  cut  and  removed 5,  773 

Drift  x)iles  removed 54 

The  following  work  was  performed  during  the  fiscal  year  ending 
June  30, 1894 : 

Overhanging  trees  felled,  pulled  back,  cut  and  removed 1, 572 

Logs  on  banks  cut  up 1, 047 

Stum])8  leveled,  blasted,  and  removed 681 

Drift  piles  removed 4 

This  work  lias  resulted  in  clearing  the  river  of  the  obstructions  that 
have  accumulated  since  the  comi)leti()n  of  the  project  from  Fulton  to 
the  mouth  of  Old  Town  Creek,  a  distance  of  71J  miles. 
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The  total  amount  expended  on  the  improvement  up  to  June  30, 1804, 
was  $44,012.24,  of  which  about  $16,718.59  was  in  preservation  of  the 
improvement.  Of  this  amount  a  portion  was  taken  from  the  appro- 
priation made  for  the  Tombigbee  Kiver  from  Fulton  to  Vienna  and 
Tombigbee  Eiver  above  Columbus,  which  included  this  section. 


Money  statement. 

July  1,  1893,  balauce  nnexpended $2, 806. 53 

June  30,  1894,  amount  expended  during  fiscal  year 2,  685. 52 


July  1,  1894,  balance  unexpended. 


121. 01 


'Amount  (cBtimated)  required  for  preservation  of  improvement 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    20,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


Downstream. 


Articles. 


1894. 


Cypre«8  loga 
A  8li  logs  . . . 
Poplar  logs - 
Oftli  logs  . . . 
Pine  logs  - . . 

Total. 


Tous. 


450 
400 
260 
700 
11,000 


12, 810 


Value. 


$4,000 
4,000 
4,200 
1,400 

90,000 


103,  600 


1893. 


T0118. 


286 
200 
242 
300 
5,000 


6.028 


Value. 


$1, 716 

2,000 

3,636 

600 

40,000 


47, 952 


TOMBIGBEE   RIVER  FROM   WALKERS   BRIDGE    TO   FULTON. 

Examination  was  made  under  acts  of  March  3,  1881,  and  Angust  5, 
1886. 

The  project  adopted  was  the  opening  of  a  channel  for  high-water 
navigation  from  Fulton  to  Walkers  bridge,  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  at  an  estimated  cost  of  $11,000. 

The  following  appropriations  have  been  made : 

By  act  of — 

August  11,  1888 $4,000 

September  19,  1890 4,000 

July  13,  1892 3,000 

Total 11,000 

Under  these  appropriations  work  was  commenced  at  Fulton  Novem- 
ber 17, 1888,  and  continued  at  intervals  up  to  June  30,  1891,  and  the 
project  completed. 

Work  on  the  preservation  of  the  improvement  was  commenced  in 
September,  1892,  and  continued  at  intervals  up  to  November,  1893. 

The  following  obstructions  were  removed  up  to  June  30, 1893: 

Trees  felled,  pulled  back,  cut,  and  removed 5, 579 

Logs  removed 1,  085 

Drift  piles  removed 17 

Stumps  leveled,  blasted,  and  removed 1, 013 

Snags  cut  up  and  removed 258 
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Tho  following  obstructious  were  removed  during  tlie  fiscal  year  end- 
ing June  30,  1894 : 

Stumps  levclod,  blasted,  and  removed 316 

Lo^s  on  banks  cntup 590 

Overhnngin^  trees  felled,  imlled  back,  cnt  up,  and  removed 1, 113 

The  condition  of  the  river  on  June  30, 1894,  is  such  as  to  allow  large- 
sized  rafts  to  be  Hoated  downstream  on  a  3-foot  rise  above  low  water, 
and  barges  of  4  feet  draft  on  a  5-foot  rise  above  low  water. 

The  total  amount  expended  on  the  improvement  up  to  June  30, 1894, 
was  $10,982.07,  of  which  $3,390.90  was  in  preservation  of  the  improve- 
ment. 

Money  statement. 

July  1,  1893,  balance  unexpended $1, 129.41 

Juno  30,  1894,  amount  expended  during  liscal  year 1,111.48 

July  1,  1894,  balance  uuexiicnded 17.93 

Amount  (estimated)  rcciuircd  for  completion  of  existing  project 2, 000. 00 

Amount  thntcan  bo  profitably  expended  in  fi seal  year  endmic  Juno  30, 1896      2, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3,  1803. 


COMMERCIAL   STATISTICS. 

Down  at  ream. 


Articles. 


StavoM 

Firewooil 


Q4. 

IMrR(^VEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 

The  examination  of  this  river  provided  for  by  act  of  Oongroas 
approved  March  3, 1879,  was  made  during:  the  month  of  Mareh,  1880, 
and  extended  from  Maeon,  Noxubee  County,  Miss.,  to  the  moath  of  the 
river. 

Keport  is  contained  in  tho  Annual  Keport  of  the  Chief  of  Engineers 
for  1880.  The  condition  of  tlie  river  when  examined  was  each  that 
during  all  seasons  of  the  year  and  at  all  stages  of  water,  navigation, 
exc(»l)t  by  small  flatboats,  was  practically  impossible.  Prior  to  the 
building*  of  the  Mobile  and  Ohio  Kailroad  (1859)«  steamboats  plied  the 
ri  ver.  A  iter  the  construction  of  this  railroad  the  boats  were  witiidrawn. 
The  chief  obstruction  to  navigation  consisted  in  the  immense  number 
of  trees  ()verhan|2:ing  the  river  throughout  its  entire  length.  At  the 
tinie  of  the  examination  the  minimum  depth  of  the  river  was  fbimd  to 
bo  (at  ordinary  low  water)  1^  feet  and  the  average  width  80  feet. 

The  project  adopted  was  to  afibrd  a  navigjible  channel  daring  high 
water,  or  for  alxmt  five  months,  to  the  town  of  Macon  by  the  removal 
of  overhanging  timber  from  the  banks  and  such  obstructions  to  navi- 
gation as  might  be  found  in  the  river. 

The  estimated  cost  was  §05,245.25. 
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The  appropriations  made  for  this  iinprovemcut  are  as  follows: 

By  act  of  Conjjresti  — 

Judo  14,  1880 $12,000 

March  3,  1881 9,000 

Au<,ni8t  2,  1882 10,000 

July  5,  1884 7,500 

August  5,  1886 7,500 

Au»?u8t  11,  1888 5,000 

September  19,  1890 3,000 

July  13,  1892  (for  maintenance) 3,000 

Total 56,000 

Work  was  coinmeiieed  on  the  river  during  the  low- water  seiison  of 
1880  and  was  continued  at  intervals  to  October,  1880,  and  resulted  in 
the  completion  of  the  project  at  a  cost  of  $40,712.54. 

Operations  from  November,  1880,  to  May,  1804,  were  confined  to 
repairing  and  caring  for  the  working  plant  and  other  ])ublic  property. 

The  actual  work  of  removing  obstructions  was  resumed  on  May  1, 
1804,  and  continued  throughout  the  remainder  of  the  fiscal  year,  35 
miles  of  tlie  river  from  Macon  downstream  being  cleared  of  the 
obstructions  that  had  accumulated  since  the  last  work  on  the  river. 
The  following  is  a  summary  of  the  work  performed: 

Overhauf^ing  trees  felled  and  removed > 535 

Logs  on  banks  cut  uj) 707 

Piles  of  drift  removed 9 

Snags  and  stumps  removed - 510 

The  river  is  now  and  has  been  since  October,  1880,  navigable  at  high 
water  up  to  Macon,  but  it  will  require  an  expenditure  of  $3,000  every 
year  or  so  to  maintain  it  in  this  improved  condition. 

During  the  year  1880  one  boat  made  several  trips  up  the  river,  but 
was  then  withdnawn,  and  no  boats  have  since  plied  it,  the  raikoads 
having  lowered  freight  rates  to  su(;li  an  extent  as  to  keep  all  business 
away  from  the  river.  The  value  of  the  trade  of  Macon  and  vicinity  is 
estimated  at  half  a  million  dollars  annually  in  each  direction,  and  the 
saving  in  freight  owing  to  the  river  being  open  at  $20,000  each  year. 

The  amount  expendo<l  on  tbe  original  project  is $49, 712. 54 

Tbo  amount  exponde<l  on  maintenance  up  to  Juno  30,  1894,  is 4, 350. 09 

Total 54,062.63 

Money  statement, 

July  1 ,  1893,  balance  unexpende<l $3, 033. 59 

Juno  30,  1894,  anu>unt  expended  during  fiscal  year 1, 096. 22 

July  1,  1894,  balance  unexpended 1, 937. 37 

{Amount  (estimated)  rotpiired  for  preservation  of  improvement 9, 000. 00* 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896      9, 000. 00^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Q  5. 

IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 

By  act  of — 

Marcli  2,  1827,  an  appropriation  was  made  of $8, 000 

May  23,  1828,  an  appropriation  was  made  of 17, 500 

AuguBt  30,  1852,  an  appropriation  vn\s  made  of .«.•.•.•...     5,00fr 
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The  first  appropriation  was  made  for  removing  obstmctions  from  the 
river  and  deepening  the  channel  at  its  mouth,  the  second  one  was  . 
made  for  deepening  the  channel  at  its  month,  and  the  third  was  made 
for  a  survey  of  the  river.    There  are  no  records  in  this  office  of  the 
work  (lone  under  these  appropriations. 

In  1870,  March  1,  a  canal  (called  Koyes  Oanal),  dredged  across  the 
bar  at  the  mouth  of  the  river  under  a  charter  from  the  State  of  Missis- 
sil)pi  to  Abram  A.  Green,  to  a  depth  suificient  to  admit  vessels  of  6 
feet  draft  at  low  tide,  was  opened  by  private  parties. 

The  cost  of  the  canal  has  been  stated  to  be  $27,000,  and  for  annoal 
maintenance  $4,000. 

By  the  act  of  March  3,  1873,  a  survey  was  directed  to  be  made  at 
East  Pascagouhi  Harbor,  Mississippi  Sound.  This  survey  was  made 
during  the  same  year,  and  report  was  submitted  October  23, 1873.  The 
report  is  contained  in  the  Annual  Keport  of  the  Chief  of  En^neers  for 
1874.  The  plan  adopted  for  the  improvement  was  the  dredging  of  a 
channel  200  feet  wide  and  7  feet  deep  at  mean  low  water  through  the 
bar  at  the  mouth  of  the  river  and  tlie  removal  of  snags  and  overhang- 
ing trees  throughout  its  entire  length,  at  an  estimated  cost  of  $53,800. 

The  following  appropriations  were  made  to  carry  out  this  *»rojoct: 

By  act  of — 

JunolT,  1H78 $10,000 

March  3,  1879 14,000 

June  14, 1880 20,000 

March  3,1881 4,000 

Aii«,ni8t  2,  1882 8,000 

July  5, 1884 3,000 

Total 59,000 

At  the  commencement  of  the  work  there  was  3  feet  on  the  crest  of 
the  b.ir  at  mean  low  water,  and  the  river  was  much  obstructed  by 
snags,  h);^?^,  and  overhanging  trees.  Of  the  agjpregate  amount  of  the 
several  appropriations  made  up  to  July  5,  1884,  less  81,500  allottedfor 
examination,  $4ii,r)00  was  devoted  to  dredging  through  the  bar  at  the 
nioutli,  and  resulted  in  securing  a  channel  through  the  bar  180  feet  to 
190  feet  wide,  7  A  to  8  feet  deep. 

Fifteen  th()Us:nKl  dollars  of  the  amount  appropriated  up  to  that  time 
was  applied  to  the  removal  of  snags,  logs,  and  overhanging  treeSi 
Commencing  at  the  light-house,  near  the  mouth  of  the  river,  in  the  spring 
of  1882,  the  work  was  prosecuted  during  the  working  seasons  of  188!L 
18S;3,  an<l  1884. 

This  portion  of  the  work  was  completed  on  December  23, 1803,  and 
resulted  in  securing  a  navigable  channel  from  the  month  of  the  river 
to  one-half  mile  above  Dead  Lake,  50^  miles,  for  vessels  drawing  6j^  feet^ 
and  to  the  junction  of  the  Leaf  and  Ohickasahay  for  vessels  of  hghter 
draft  during  six  or  eight  months  of  the  year.  The  project  was  then 
virtually  completed. 

liy  net  of — 

Aiii^iist  n,  ls8r>,  jiTi  appropriation  wafl  mado  of $20^ 000 

Anjijust  T),  1S8II,  transferred  amonnt  appropriated  for   improving    Horn 

Island  Pa-^s.  act  of  .Inly  5,  1X84 6,000 

Aii«^iist  11,  isss,  an  a])propriation  was  mado  of 27,000 

Se])tein1)cr  V.K  1<S1I0,  an  np])ro))riati(>n  was  niadu  of 90,000 

,hily  l.'i,  \HU2,  an  ai>proi>riation  of 20,000 

Total : (12,000 

Under  these  ap]n'(>])riations  a  new  jn'ojeet  was  proposed  aiid  approved 
for  semiring  a  ehannel  of  navigable  width  and  minimum  deptli  of  12 
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feet  from  Moss  Point  to  the  anchorage,  in  the  Mississippi  Sound,  by 
dredging  and  construction  of  dam  at  Lowry  Island  under  contract,  at 
an  estimated  cost  of  $78,100,  and  maintaining  the  river  above  Moss 
Point  in  its  improved  condition  by  days'  labor,  at  an  annual  cost  of 
82,500. 

Statement  of  wark  done  under  the  ahore  appropriations. 


l)at<«  of  act. 


Numo  of  contractor. 


Aug.    5. 1886  I  J.  n.  Gardner 

Aug.  11, 1888  I  George  C.  Fobee  &  Co 

Do Alabama  Dredging  and  Jetty  Co.*^. 

Sep.    19,1890  ' do 

Julv  13,1892    do 


Contract 

price 

measured 

in  scow. 


Cents. 
18.4 
16.2 


Cubic 

yards 

removed. 


113,  529 
73, 619 


22 

18 


Date  of  art. 


86,598 
99, 977 


Plant. 


Commenced. 


Oct.    8,1887 
Apr.l6, 1890 


Feb.  — ,  1891 
Oct.  12, 1892 


Completed. 


Apr.  28. 1888 
July  30, 1890 


Sept.  25, 1801 


Aug.    5, 

1886 

Aug.  11, 

1888 

!)<». 

Sept.  19. 

1890 

Name  of  contractor. 

J.  H.  Gardner 

(Jeo.  r.  FobeH  &.  Co. 


Apparatus. 


1  scoop  drt>dge,  1  claiu- 
shell  dredge,  4 
scows,  2  tugs. 

1  clam-shell  dredge,  2 
scows,  2  tugH. 


Capacity  of 
bucket. 


2  cubic  yards ; 
4  cubic  yds. 

3)  cubic  yards. 


Capacity  of  scows  and 
character  of  material. 


Alabama      Dredging    , 

and  Jetty  Co.  '<  ' 
do 1  .sco<»p  dredge,  1  clam-  '  2  cubic  vanls ; 


Jiilv    13,  1H92  ! 


do 


shell    dredge,    4 
scows,  2  tugs. 

2  clam-shell  dredges, 
4  scows,  2  tugs. 


4  cubic  yds. 


4  cubic  yards ; 
4icul}icyds. 


70,71,274,and441cabio 
yards.  Hard  day, 
sand,  and  little  mud. 

320.  334  cubic  yards. 
Compact  sand,  little 
mud. 

Hard  clay,  sand,  and 
black  mud. 

143,  159,  323.  and  489 
cubic  yards.  Clay, 
little  sand,  and  black 
mud. 

274.  318,  441,  and  480 
cubic  yards.  Clay, 
comnact  sand,  and 
black  mud. 


'  Sulmierjied  dam  at  l.owry  Island  270  linear  feet,  with  wings  (riprap),  commenced  May  1,  1890,  and 
compltUeil  July  lt».  1890,  at  a  cost  of  $3,350. 

Work  on  the  river  above  Moss  Point  for  i)reservation  of  improve- 
ment was  commenced  December  19,  1801,  and  continued  at  intervals 
to  the  end  of  July,  1893,  from  Moss  Point  up  to  Wilkinsons  Ferry. 

The  lollowing  is  a  statement  of  work  performed  up  to  June  30,  1893: 

Siia«j;H  ])nlle<l  and  removed 479 

Sunkfii  lo^s  and  trees  i)nlled  and  removed 157 

Logs  on  banks  cut  up   210 

Overhanging  trees  felled,  j)ulled  back,  and  cut  iip 1,551 

Stumps  leveled,  blasted,  and  removed 101 

The  followino^  is  a  statement  of  work  done  during  fiscal  year  ending 
June.'^O,  1894: 


St umps  removed 

SnaiTS  removed  Irom  river 


9 

82 


The  extent  and  condition  of  the  work  was  as  follows  June  30, 1893: 


Kxtvnt. 


Condition. 


I.  Siia^^in;:  and  ciitting  overhanging  troths  from 

lu-a<l  to  mouth. 
II.  Drrdging  cliaiiiu'l  from  Mo.ss  Point  to  mouth 
of  navigalil*^  wi<lth  and  V2  foot  do]»th,  and 
construction  ot  dam  at  Lowry  ls*land. 
III.  Drodginj:  <haiu)i'l  of  navigable  width  and  12 
fcoi  doepfnnM  tlie  mouth  to  the  12-foot  curve 
in  Mis«iisHi]>i>i  Sound,  length  of  18,898  feet. 


Complete,  but  nee<le<l  reworking  in  preaervationof 
improvement  from  Carters  Landing  up  to  head. 

Com])Ieto  to  a  width  of  HO  feet,  and  in  good  condi- 
tion when  last  examined.    Dam  completed. 

Completed  to  a  width  of  80  feet  for  a  distance  of 
G,112  feet,  and  to  a  width  of  120  feet  for  a  dia- 
tance  of  3,960  feet. 
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During  the  tiscsal  year  ending  Juno  30^  1894,  $745i67  were  expendedf 
and  resulted  in  the  improvement  of  32  miles  of  river  from  Garters  Land- 
ing up  to  Wilkinsons  Ferry. 

Total  amount  expended  on  the  improvement  up  to  June  «30, 1804, 
$91,900,40,  of  which  $5,821.79  was  in  preservation  of  improvements 

The  amount  estimated  for  completion  is  in  excess  of  the  original 
estimate,  the  reasons  for  which  are,  that,  owing  to  the  extreme  hard- 
ness of  a  portion  of  the  bottom  to  be  dredged  and  the  smallness  of  the 
appropriations  made  available  the  cost  of  excavation  is  in  excess  <rf 
til  at  originally  estimated. 

Money  statement. 

July  1, 1893,  balance  uncxpcinlcd $778.67 

Juno  30, 1S94-,  amount  oxpen«lc<l  during  fiscal  year .,.  745. 07 

July  1, 1S94,  balance  unoxpended 33.60 


'  Amount  (estimated)  required  for  completion  of  cxistinfif  project 49, 000. 00 

Amount  (eaiimated)  for  xireservation  of  inijirovemeut  above  Mobs  Point 

from  1884  to  1894 : 22,600.00 

Amount  that  can  boprotitably  expended  in  fiscal  year cndinff  Jane  30, 1898  71, 500. 00 
Submitted  in  compliance  with  reiiuirements  of  Hections  2  of  river 'and 

harbor  acts  of  186G  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Q  6. 

IMPKOVKMEXT  OF  CHICKASAHAY  KIVKR,  MISSISSIPPI. 

The  act  of  Congress  of  August  11,  1888,  provided  for  an  examination 
of  Cliickasahay  liiver,  Mississippi,  from  its  mouth  to  Enterprisei  and 
rei)()rt  thereon  was  submitted  on  February  10, 1889. 

The  a])])roved  project  was  to  clear  the  channel  from  its  mouth  to  the 
railroad  bridge  near  Shubuta,  by  the  removal  of  logs,  snags,  and  over- 
hanging  trees,  at  aii  estimated  cost  of  $30,0(M). 

The  following  a])propriations  have  been  made: 

By  a(^t  of — 

Scpt-ciulxT  11»,  1800 $6^000 

.July  13.  18t»li 6^000 

Total 10^000 

Under  these  api)roi)riations  work  was  commenced  on  October  13, 1891, 
and  (M)ntinu(»d  at  intervals  up  to  December  28,1893. 
The  following  is  a  statement  of  work  i)erformed  up  to  June  30,  1893: 

Sua^j^s  cut  u]),  Irinuued.  and  rtMUOved 8^800 

Stumps  leveled,  blasted,  aud  rt'niovcd i     1?^? 

Overlian^in<{  trees  felled,  pulled  back,  cut  up,  nnd  romovetl 7,289 

Trees  trimmed - ^^^ 

Lo<^s  on  banks  cut  uj) 15^(115 

IJrushes  cut U^SIO 

Koek  blasted  and  excavated cubioyardi..  38 

Clay  <*xcavated  and  removed do 18 

The  following  is  a  statement  of  work  performed  during  the  fiscal  year 

ending  June  ;>(»,  1894: 

Sna^^s  cut  up,  trimmed,  blasted,  and  removed 3^888 

Stunii)s  leveled,  blaste<l,  and  removed 118 

Logs  on  banks  cut  uj) 114 

Overhaugin*;  trees  fVdled.  pulled  back,  cut  up,  and  removed 1,854 
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The  work  lias  resulted  in  the  improveineiibof  22J  miles  of  river,  from 
the  mouth  up  to  Crawt'ords  Landing,  in  accordance  with  the  original 
project.  From  Crawfords  Lake  to  Waynesboro  the  river  has  been  only 
partially  improved  and  requires  reworking. 

No  work  has  as  yet  been  done  above  Waynesboro. 

The  condition  of  the  river  on  June  30, 1894,  is  such  as  to  give  a  much 
better  high-water  channel  from  Waynesboro  down  to  the  mouth,  allow- 
ing much  larger  rafts  and  small  boats  to  run  on  a  4  or  5  foot  rise  above 
ordinary  low  water 

Money  statement 

July  1,  1893,  balance  uuoxpendetl $3,  .553.  .54 

Judo  30, 1894,  amount  expended  during  fiscal  year •. ..       3,513.25 

July  1 ,  1894,  balance  unexpended 40. 29 

Amount  (estimated)  required  for  completion  of  existinc;  project 20,  000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    20, 000. 00 
Submitted  in  com])Iiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186Gand  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 

Veaacls  employed. 

One  small  stem-wheel  steamboat  makes  occiisional   trips  between  Scrauton  and 
Waynesboro,  Miss. 

UpHtrcam. 


Articles. 

1894. 

1893. 

Toiia.' 
10 

Value. 
$15,000 

Tons. 

Value. 

Gonerul  luori'hrtiuliso.  iiniiii.  etc 



1 

JJotcu  stream. 

Cotton     

12 

1 

8.000 

12,  too 

150 

250.  OUO 

T*T*rHliif>0 

.... 

l^uiiibcr  ;iTnl  muw  loiia 

0,394 

$210, 400 

Total 

8,013 

252,550 

0  394  '      9in  inn 

Q7. 

IMPROVEMENT  OF  LEAF  RIVER,  MISSISSIPPI. 

Tlie  act  of  roii<]fress  of  August  11,  1888,  provided  for  au  cxaminatiou 
of  Leaf  Kiver  from  its  mouth  to  mouth  of  Bowie  Creek,  near  tlie  New 
Orleans  and  North  Eastern  Kailroad,  and  report  thereou  was  submitted 
February  15, 1881). 

The  approved  project  was  to  clear  the  channel  from  its  mouth  to 
Bowie  Creek  for  high-water  navigation  by  the  removal  of  snags,  logs, 
and  overhanging  trees  at  an  estimated  cost  of  $25,000. 

The  following  appropriations  have  been  made: 

By  act  of — 

September  19,  1890 $5,000 

July  13,  1892 5.000 

Total 10,000 
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Under  these  appropriations  work  was  commenced  during  Augast, 
1891,  and  continued  at  intervals  up  to  December  23, 18d3. 
The  following  is  a  statement  of  work  perfonned  up  to  June  30, 1893: 

Snags  pulled  and  cut  up 1,475 

Sunken  logs  and  trees  removed 110 

Ovcrhiingiug  trees  felled,  pulled  back,  cut  up,  and  removed 2,343 

liOgs  on  banks  cut  up 2f73 

Stumps  leveled,  blasted,  and  removed 364 

Trees  trimmed 143 

Bushes  cut  and  removed 1,760 

The  following  is  a  statement  of  work  x>erformed  during  the  fiscal 
year  ending  June  30,  1894: 

Snags  cut  up,  trimmed,  and  removed 606 

Stumps  leveled,  blasted  and  removed 5^048 

Logs  tm  banks  cut  up 2,418 

Overhanging  trees  cut,  felled,  pulled  back,  and  removed 8^561 

TrecH  trimmed 1^208 

Drift  i)ilcs  removed 68 

This  work  has  resulted  in  giving  a  high-water  channel  from  Hatties- 
burg,  Miss.,  to  tlie  mouth,  a  distance  of  75  miles,  of  which  60  miles  from 
th(^  mouth  up  to  Choctaw  Bluff  have  been  improved  according  to  project 
and  15  miles,  from  Choctaw  Bluff  to  Bowie  Creek,  were  only  partially 
im]»roved  and  require  reworking. 

This  work  will  not  be  permanent.  An  annual  expenditure  of  $1,500 
will  be  re<iuired  to  maintain  the  river  in  the  condition  contemplated  by 
the  project. 

Total  amount  expended  on  the  improvement  up  to  June  30, 1804, 
$9,209,;U),  of  which  8-,C>17.27  was  in  preservation  of  improvement 

Money  staiemenU 

July  1,  1893.  balance  unexpended $4,874.22 

June  30,  ISIM,  amount  expended  during  fiscal  year 4,088.61 


Julj'  1.  1S(U,  balance  unexpended 


790.61 


{ 


'  Amount  (estimated)  retpiired  fur  completion  of  existing  project 15,000.00 

Amount  (estimated)  for  preservation  of  iuix)roveiueut 1,500.00 

Amoinit  1  hat  can  be  profitably  expended  in  liscal  year  ending  JiineSO,  1896    16|600.00 
Submitted  in  compliance  with  re()uircment4  of  sections  2  of  river  and 
liaL'l)or  acts  of  18GG  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 


COMMKKCIAL   STATISTICS. 

VcKHeltt  vmployed, 
Ouii  small  stern-wheel  steamer  makes  an  occasional  trip  up  the  riyer. 


(ii'IK'ImI  iiu'rcli:Muli.so. 


Articli'S. 

18M. 

18BS. 

Tons. 

Value. 

ToBa. 

Talna. 

40 

$iO,000 

25 

WbOM 

Downtttrvam. 


Ssnv  loir-"*.  lii'Wii  linilirr 
l.uiiil)!  r 


Total 70,000      4«,000 


60.000 
20,000 


$450,000 
16.000 


i   1^ 
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Q  8. 

IMPROVEMENT  OF  HARBOR  AT  BILOXI  BAY,  MISSISSIPPI. 

Tlie  exaiiiinatiou  of  this  harbor,  provided  for  by  the  third  section  of 
the  river  and  liarbor  act  of  March  3, 1881,  was  made  during  the  months 
of  August  and  September,  1881. 

The  report  is  contaiued  iu  Annual  Report  of  Chief  of  Engineers,  1882, 
Appendix  K  27. 

The  following  appropriations  have  been  made  by  Congress: 

Act  of — 

August  2, 1882 $5,000 

August  5, 1886 12,500 

A ugust  11,  1888 18,  500 

.Septoiuber  19,  1890 9, 000 


Total 45,000 

The  original  project,  adopted  in  1882,  was  to  dredge  a  channel  through 
the  Deer  Island  Flats,  to  connect  Biloxi  Bay  with  the  Back  Bay  of 
Biloxi,  of  navigable  width  and  8  feet  depth,  the  existing  depth  being  4 
feet,  at  an  estimated  cost  of  $35,000. 

This  project  was  changed  in  1884  to  deepening  the  channel  from  Mis- 
si  ssii)pi  Sonnd  to  the  wharves  of  Biloxi  to  8  feet,  existing  depth  being 
4  J  feet,  in  accordance  with  the  terms  of  the  act  of  July  5, 1884,  and  the 
estimated  cost  was  $55,000. 

Work  was  commenced  September  12,  1887,  and  continued  under  the 
following  contracts  to  August  22,  1893. 

statement  of  the  work  under  the  appropriationti  made. 


Dat.-  (.r 

JUt. 


All;:.    ') 

If^iid. 
Sfj.t.  19 


Njiiiu'  <»f  «'ontra<'tor.  i 


'  Contract 
I      i»rice 
measured 


:  m  scows, 
I     cubic 
;    yardH. 


Geo.  r.  Fobes 
A:  Co. 


Alabama   Dredginj; 

ami  .letty  Co. 
—  <lo 


Centt. 
.17 


.143 
.18 


Cubic     I 
yards  ro-    Commeuced. 
'moved.   I 


Completed. 


Remarks. 


84,  680    Sept.  12, 1887  .  Mar.  2,  1888  : 

'  I 

I 

Nov.  12,  1890    )  DiHtancA  to  damp- 


f Soft  black  mad, 

1  little  sand,  clam- 
shell dredge,  1  tag, 
2  scows. 


97,U92     July  14,  1890 
53,  423     Dec.  28,  1892 


\     ing  groaod,  !(  to 
Aug.  22, 1893    )     2\  miles. 


Tlie  project  was  successfully  completed  in  1892,  at  a  cost  of  $34,148.64. 

The  last  appropriation  was  expended  in  improving  the  channel  and 
removing-  a  slight  lill  that  had  taken  place  in  the  lower  part. 

At  the  last  examination,  made  in  August,  1893,  the  condition  of  the 
(•haiinel  was  found  to  be  as  follows:  Minimum  width  160  feet,  minimum 
depth  9  feet. 

Mo  n  ey  ft  ta  tern  en  t, 

July  1.  ISOa.  balance  iin expended $8,624.16 

June  oO.  181)1,  amount  expended  during  liscal  year 7,912.31 


July  1. 1SJ)4,  balance  unexpended 


711.85 
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IM1»K0VEMENT  OF  PEARL  RIVER  BELOW  JACKSON,  MISSISSIPPL 

The  original  i)roject  was  iulopted  in  1880,  and  was  to  afford  a  clian- 
iiel  of  navigable  width  and  5  feet  deep  at  low  water  from  Jackson, 
Mis8.^  to  the  month,  at  an  estimated  cost  of  $05,9rU). 

In  1885  the  original  project  was  changed  so  as  to  obtain  a  cliannel  2 
feet  deep,  and  the  estimate  was  increased  $50,(MML 

In  addition  to  the  improvement  of  the  river  it  was  proposed  to  dredge 
a  channel  12  feet  deep  at  mean  low  water  tkroagk  the  bar  at  the 
month  of  East  Pearl  Kiver,  at  an  estimated  cost  of  $20,000. 

The  following  appropriations  have  been  made: 

Ky  act  of—  By  act  of — 

Juno  14,  1880 $30,000  August  11, 1888 $15^000 

March  3, 1881 25,000  September  19, 1890 20^000 

Autriist  2, 1882 ir>,000  July  13,1892 15^000 

Julv3.1884 10,000  

August  5, 1886 13,125  Total 143^125 

Under  these  appropriations  work  was  commenced  in  December,  1880, 
and  continned  jit  intervals  up  to  December,  1893. 

One  hnndred  and  six  miles  of  the  river  from  the  moaih  mp  were 
improved  according  to  project,  and  the  balance,  up  to  Jaekaon,  209 
miles,  were  partially  improved. 

The  following  is  a  statement  of  the  total  work  performed  up  to  Jane 
30,1893: 

Snaij^s  Toinovcd 8^257 

Koots  reinovod 6^806 

Suukeu  lo^s  roniovotl 5, 372 

Sunkeu  trees  removed 8^037 

8tuni[)»  removed 2, 905 

Knees  rtMuoved dl 

Staiulin<5  trees  removed 1,093 

<)verli:in^in)[]^  trees  felled,  pulled  back,  cut,  aud  removed 32^912 

Logs  on  banks  ent  up 126 

Trees  deadened 2^  986 

Trees  trimmed 74 

IJru.slies  eut 1,117 

Drift  piles  removed 61 

8an<l  and  elay  removed,  cubic  yards 11, 789( 

Cane  cut  and  removed,  running  yards 9,422 

riles  driven  for  Jetty  work 256 

Willows  planted ;  jetty  work,  cords 636 

Trees  felled,  move<l,  and  sunk  for  jetty  work 1, 881 

Sunken  logs  and  trees  pulled  for  jetties 116 

Willows  cut  nnd  made  into  mattresses  for  jetties,  cords 6t8i 

Clay  dug,  transported,  and  wheeled  and  sunk  for  jetties,  cubic  yarda S^ 


The  following  is  a  statement  of  work  performed  during  the  flUcal  year 
ending  Jnne  30,  1894. 

Snags  ])ulled  and  removed ...•••• 

Stumps  cut,  leveled,  blasted,  and  removed 

LoiTs  on  banks  cut  up • 

Drilt  ])il<'8  removed 

Overhanging  tre«s  felled,  pulled  back,  cut,  and  removed lO^j 

Hrushes  out 


The  condition  of  the  river  on  Jnne  30,  1894,  is  sncli  as  to  allow  lights 
drait  boats  to  navigate  from  the  mouth  to  Wheats  Fields^  10ft  nulee,  aB 
the  year,  completing  that  jwrtion  accordinj]^  to  project. 

From  Wheats  Fields  to  Jackson,  209  miles,  the  river  baa  only  hmtm 

partially  iininovcd. 
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The  reduction  in  freights  and  insurance  due  to  river  improvement  is 
considerable. 

Total  amount  expended  on  the  improvement  up  to  June  30, 1894, 
$124,527.44,  of  which  $21,457.11  was  in  preservation  of  improvement; 

Money  HtattmtnU 

July  1,  180.%  balance  uncxpciuled $22, 960. 44 

June  30,  1894,  amount  expended  during  fiscal  year 4,362.88* 

July  1,  1804,  balance  uuoxpoiidod 18,597.56 

I  Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 
Amount  tliatcan  be])roHtablyexpendedinli8calyearending  June 30, 1896    20,000.00 
Submittt^l  in  ccmipliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL   STATISTICS. 


J'easeh  employed. 


l)«'s«Tiption. 


Sh»ainlM>ata 

Srhooners 

LightiTH  anil  tlatlM)atH 

Total 


1894. 
No.      I       Tons. 


7,700 


18KJ. 


Xo. 


-___  —    1 

■ 

1. 

400 

11 

!>. 

000 

61 

1, 

300 

22 

04 


TODH. 


1,400 
5,000 
1.300 


7,700 


Upstream. 


Articles. 


FiTlilizora 
Ci  ra  i  n 


Ma»hin«*r\ .  tnriiihiri',  vie 
(iou»»ral  iiicnhaiiiliMo 


Total 


1894. 


Tous. 

Value. 

1,500 

2.000 

750 

1.500 

$38,250 
42.000 
37.500 
40,000 

1893. 
Tonrt.  Value. 


1.000 

$40,000 

1,900 

35.0U0 

500 

25,000 

1,300 

35,100 

5, 750  ;        157,  750  i        5, 300  j 


135, 100 


J>own8trcam. 


Cotton 

rroiluco 

Kiro 

Turin-ntint" 

Hi'sin 

Stavi's 

Wool 

Fin'Woo4l 

Fowls  and  r^^.s 

Saw  lo;;s,  pino 

Saw  lojis,  cyprona.. 
LinnlK-r,  fort;ijin  . . . 
Lunibrr.  coast  wi.siv 
Charcoal 


1G6. 

40, 
12, 


230 

60 

2 

60 

200 

20 

10 

IGO 

5 

000 

800 

OlM) 

000 

50 


$165, 
2. 

1. 

4, 

4, 

4, 

6, 

2, 

2. 

600, 

58. 

530, 

152. 

1. 


000 
500 
200 
200 
000 
000 
000 
200 
500 
000 
000 
000 
000 
500 


200 
80 


45 

180 

8 

15 
125 


140, COO 

5U0 

33,000 

10.500 

40 


I 


$140,000 
3,000 


3,u00 
3,000 
1,520 
9,000 
1,500 


560,000 

40.000 

435,000 

145,000 

1,342 


Total 218.597       1,533,100       185.173 


1.342,800 
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Q  10. 

IMPROVEMENT  OF  PEARL  RIVER  BETWEEN   CARTHAGE  AND   JACKSOX, 

MISSISSIPPI. 

The  original  condition  of  this  portion  of  the  river  was  such  as  to  per* 
niit  navigation  only  during  high  water,  and  even  then  it  was  difficult 
and  dangerous. 

An  examination  of  this  part  of  the  river  was  made  in  187D,  and  report 
thereon  is  contained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  of 
1879  (Appendix  K  2). 

The  original  project  was  t<y  afford  a  clear  channel  of  navigable  width 
and  5  feet  deep  at  low  Avater  from  Carthage  to  Jackson,  a  distance  of 
105  miles,  at  an  estimated  cost  of  $21,000. 

In  1880  the  depth  to  be  obtained  was  reduced  to  2  feet,  and  the  esti- 
mate  was  increased  $20,000. 

The  foUowfng  appropriations  have  been  made: 


By  act  of — 

August  11, 1888 $2,600 

September  19, 18d0 8,000 

July  13,  1892 5,000 

Total 81,250 


Bv  act  of — 

Marrh3,1879 $6,000 

Juno  14,  1880 7,500 

March  :^,  1881 2,500 

August  2, 1882 2, 500 

August  0,  1886 2,250 

Under  these  appropriations  Avork  was  commenced  November  20, 
1879,  and  continued  at  intervals  up  to  January,  1894. 
Tlie  following  is  a  statement  of  work  performed  up  to  June  30,  1893: 

8iiags  cut  up,  trimmed,  and  removed 40^  9B0 

Stumps  cut,  leveled,  and  blasted 2,083 

Lo^s  on  banks  cut  uj) ,,.     1,88S 

Sunken  lojjs  cut  up  and  removed 6, 184 

►Sunken  trees  cut  up  and  removed 798 

Drift  ])ile8  removed 8 

Overbanging  trees  cut,  felled,  pulled  back,  and  removed 4^896 

Tre<'s  trinnned 282 

Busbes  cut 11,206 

The  following  is  a  statement  of  the  work  performed  daring  the  fiscal 
year  ending  June  'M),  1894: 

Snngs  cut  n]).  trimmed,  and  removed 37, 566 

Stum])H  cut,  leveled,  and  blasted 1,87S 

Logs  ou  banks  cut  up 7,M6 

riles  of  drift  renu>ved 60 

Overbanging  trees  cut,  felled,  pulled  back,  and  removed 12,231 

Trees  trinnned 2,291 

Busbescut 29^821 

The  ])r()je(*t  is  completed.  The  present  work  is  for  the  preservation 
of  the  improvement,  lor  which  $2,400  will  be  required  annually. 

The  condition  of  this  portion  of  tlie  river  is  such  as  to  allow  light- 
draft  boats  to  navigate  safely  on  a  3-foot  rise  above  ordinary  low  water 
from  Carthage  down  to  Jackson. 

Total  (diiount  expended  on  the  improvement  up  to  June  30, 1894^ 
$29,741.0l^  of  which  j?3, 720.94  was  in  preservation  of  improvement. 

The  reduction  in  freights  and  insurance  due  to  river  improvement  is 
coiisideral  »le. 
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Money  statement. 

July  1,  1893,  balance  unexpended , $4,997.51 

Juue  30,  1894,  amount  expended  during  fiscal  year 3, 489. 43 

July  1,  1894,  balance  unexpended 1, 508. 08 

Amount  (estimated)  required  for  preservation  of  improvement 4, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  4, 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL   STATISTICS. 


Veaaeh  engaged  on  the  river. 


Clab8. 

Oii»>  stcrn-wlRH'l  steamboat 
Ouo  ijropt'Uor  stoaniboat. . . 
Six  ItatboatH 


1894. 


1893. 


Draft. 

Tonnage. 

Feet. 

3 

90 

3 

5) 

U 

2S0 

ArticU'8. 


(foneral  inercliainli«o 

Grain 

Frrtilizi  rs 

Machinerv  and  liirnitnre 


Upstream. 


1894. 


Tons.       Value. 


800  I  $85,000 

200  '  5.000 

300  ,  7,500 

20  4,000 


Total 1, 320  !     101,  500 

_    ___  _  __  _    _ . . • 

Dotrnatream. 


$75,000 
4.800 
5,000 
1.200 

80,000 


Cotton 400 

Staves 100 

Lumber '  60 

Shingles [  10 

Firewo<xl 900 

loiTH 1, 500 


feaw  l^^}J:^ 
Proiluee 
Wool... 


25 
23 


$80,000 

2,000 

580 

50 

1,500 

25,000 

1,200 

12.000 


Tt.tal 3, 018  I    1U3, 230 


325 
37 
35 


2,241 


$65,000 

1,800 

279 


756 

000 

1,055 

19,000 

20 

1,000 

13 

7,800 

95,776 


Q  II. 


IMPKOVEMENT    OF    PEARL    KIVER,    MISSISSIPPI,  BETWEEN    EDINBURG 

AND  CARTHAGE. 

A  survey  was  made  of  this  part  of  Pearl  Kiver  during  November, 
1883,  and  report  thereon  is  contained  in  the  Annual  Report  of  the  Chief 
of  Enpneers  of  1884  (Appendix  Q  18). 

The  original  project  was  to  afford  a  high-water  channel  from  Edin- 
burg  to  Carthage,  a  distance  of  24J  miles,  for  six  or  eight  months  of  the 
year,  at  an  estimated  cost  of  $13^464. 

ENG  94 84 
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The  following  appropriations  have  been  maiie: 

By  act  of — 

Julys,  1884 $2,500 

August  5.  1886 2,500 

August  11,  1888 5,000 

September  19, 1890 5,000 

July  13,  1892 500 

Total 15,500 

Onder  these  appropriations  work  was  commenced  on  November  17, 
1884,  and  continned  at  intervals  up  to  February,  1893. 

The  following  is  a  statement  of  the  total  work  ])erformed  up  to  the 
end  of  tiscal  year  ending  June  30,  1804: 

Snags,  stumps,  logs,  and  trees,  cut  up  and  trknmcd 157, 909 

Standing  trees  cut  and  removed 3(»8 

Stumps  blasted  and  removed 1,  237 

Logs  on  banks  cut  up 1,  637 

Fallen  trees  removed 94 

Overhanging  trees  cut,  pulled  1i)ack,  and  removed 21,  701 

Trees  trimmed 1,  236 

Bushes  cut 50,  115 

Banks  cleared  of  brash yards . .  6, 491 

Drift  piles  removed 40 

The  condition  of  this  portion  of  the  river  on  June  30, 1894,  was  such 
as  to  allow  light-draft  boats  to  navigate  safely  from  Edinburg  to  Car- 
thage on  a  4-foot  rise  above  ordinary  low  water. 

Total  amount  expended  on  the*  improvement  up  to  June  30, 1894, 
$14,741.35,  of  which  $4,078.86  was  in  preservation  of  improvement. 

The  present  work  is  for  preservation  of  the  improvement,  for  which 
$5C0  will  be  required  annually. 

TliQ  reduction  in  freights  and  insurance  due  to  river  improvement 
is  considerable. 

Money  Htatement. 

July  1,  1893,  ])alanco  unexpended $522. 41 

June  30, 1894,  amount  expended  during  fiscal  year 13.  76 

July  1, 1894,  balance  unexpended 508.  65 

{Amount  (estimated)  required  for  preservation  of  improvement 1,  000. 00 
Amount  that  can  be  ])rotitjibly  expended  in  fiscal  year  ending  June  30, 1896      1,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


CO.M  M  E  K  CI  A  L    STATISTI  OS. 


f'csHeh  employed. 


Deaciij)ti<)n. 


Stem-whrcl  steamer. 


1894. 


Xuni- 
bor. 


'!        1 


Lenjrtli. 


Feet. 
100 


Draft.    Tonnage.  ^^;!;*;- 


Feet. 


90 


1893. 
Length.     Draft. 


Feet. 
100 


Fe^t. 


:\ 


Tonnage. 


90 
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VpBtrvam, 


Articles. 


General  morcliaiulisc,  grain,  fortilizcrs,  furnltun',  and  machinery. 


Downstream . 


Cotton,  wool,  and  country  i)nHliicc 


]8d4. 


Ton.s.       Value. 


600 


300 


$55,000 


1893. 


$10,030 


Ton8. 

Value. 

570 

$50,000 

250 

$35,000 

Q    12. 

IMPROVEMENT  OF  BOGIJE  CHITTO,  LOUISIANA, 

Examination  of  this  river  was  made  by  direction  of  act  of  Congress 
of  August  11,  1888,  and  report  submitted  June  24,  1889. 

The  original  project  was  to  close  the  west  mouth  and  to  remove  snags, 
logs,  overhanging  trees,  and  fish-traps  from  the  east  mouth  up  to  Alfords 
bridge,  a  distance  of  190  miles,  so  that  the  river  could  be  used  by  small 
river  steamers  the  greater  part  of  the  year,  at  an  estimated  cost  of 
$55,000. 

The  following  appropriations  have  been  made: 

By  act  of— 

September  19,  1890 $5, 000 

July  13,  1892 \ 5,000 

Total 10,000 

Under  these  appropriations  work  was  commenced  in  August,  1893, 
and  continued  up  to  December  23,  1893. 

The  following  is  a  statement  of  work  performed  during  the  fiscal 
year  ending  June  30,  1894: 

Snags  piilh'd  and  removed 1, 441 

Stnnips  cnt,  leveled,  and  blasted 193 

Logs  on  banks  cut  up 78 

Overhanging  trees  felled,  cut,  pulled  back,  and  removed 4, 559 

Bushes  cut 4, 965 

Drift  piles  removed 25 

Sand  removed  at  mouth cubic  yards . .       150 

AVillow  mattresses  made  and  sunk 1, 162 

Eighteen  miles  of  river,  from  the  mouth  up,  were  improved  according 
to  project,  and  the  east  mouth  has  been  opened  so  as  to  allow  ligh^ 
draft  boats  to  pass  at  a  3-foot  rise  above  low  water. 

Money  statement, 

July  1,1893,  balance  unexpended $6,927.60 

June  30,  1894,  amount  expended  during  fiscal  year 4,551.80 

.July  1, 1894,  balance  unexpended 2,375.80 

Amount  (estimated)  re<iuired  for  completion  of  existing  project 45,000.00 

Amount  that  can  be  j)rolitably  expended  in  liscal  year  ending  June  30,  U96    20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Downstream, 


1894. 


Articles. 


i  Tons.  I    Value. 


Saw  logs,  pine I    »,000 

Saw  logs,  cypress 6, 000 

Hewn  timber 


Total 


5,600 


20,600 


$50,000 
25,000 
55,000 


130,000 


1893. 


Tons. 

Value, 

5,100 

$29,600 

1.584 

13,20a 

6,684 

42,800 

QI3. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR   ENDANGER- 
ING NAVIGATION. 

REMOVAL   OF   SUNKEN  DRY   DOCK  IN  MOBILE  RIVER,  ALABAMA. 

April  11, 1893,  authority  was  requested  to  remove  wreck  of  sunken 
dry  dock  in  Mobile  River,  Alabama,  which  was  granted,  and  an  allot- 
ment of  $3,000  made  for  that  purpose  from  the  permanent,  indefinite 
appropriation  for  ''  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation ,"  act  of  June  14, 1880,  to  pay  attendant  expenses 
of  the  work. 

Advertisements  inviting  proposals  for  the  removal  of  the  sunken  dry 
dock  were  published  May  25,  1893;  proposals  opened  June  26,  1893. 

The  lowest  bid,  that  of  John  llogau,  $8,250,  being  considered  too  high, 
was  rejected. 

Bids  were  again  solicited,  opened  October  14,  1893,  and  contract 
awarded  to  W.  H.  Brown,  at  $2,500,  work  to  commence  November  20, 
1893,  and  be  completed  January  20, 1894.  Extension  granted  to  March 
2,  1894,  again  to  April  1,  and  again  to  May  10,  1894,  at  which  time 
the  work  was  not  completed,  and  was  abandoned  by  the  contractor, 
after  removing  arches,  machinery,  top  and  greater  i)ortion  of  sides  and 
ends,  leaving  ballast,  entire  bottom,  part  of  sides  and  ends  to  be  removed. 

The  amount  expended  during  the  year  upon  removal  of  wrecks  is 
5.57. 


INDEX. 


[The  refereucea  in  Koraan  are  to  part  (or  volume),  and  thoee  in  Arabic  to  page.] 

A. 

Acacia  (schooner),  removal  of  wreck  of I,  62,611 

A^ate  Bay,  Minn.,  improvement  of  harbor  at i,  308;  IV,  2011 

Ahnapeo  and  Western  Kail  way  Company,  bridge  of I,  428 

Ahnapee  Harbor,  Wis.,  improvement  of 1,321;  IV,  2064 

Aitken,  Kate  V.  (schooner),  removal  of  wreck  of I,  174;  ii,  1128 

AkcrSf  Annie  U\  (schooner),  removal  of  wreck  of I>  ^>  614 

Alabama  Kiver,  Ala.: 

Hriiljjjo  near  Montgomery,  construction  of I,  425 

Improvement  of I,  205 ;  II,  1277 

Alameda  Harbor,  Cal.,  establishment  of  harbor  lines i>  424;  iv,  2505 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk   Harbor 

and I,  151;  II,  983 

Allegheny  Kiver,  Pa.: 

Bridge  at  Creighton,  construction  of I,  428 

Bridge  below  Tarentum,  construction  of I,  428 

Dam  at  Herr  Island,  construction  of I,  292;  ill,  1918 

Improvement  of I,  292 ;.  lU,  1913 

Alio  way  Creek,  N.  J.,  imj>rovement  of I,  116;  ii,  855 

A Ima  ( vessel ),  removal  of  wreck  of i,  62, 609 

Alpena  Harbor,  Mich.,  improvement  of I,  354 ;  iv,  2241 

Altamaha  Kiver,  Ga.,  improvement  of 1,178;  11,1169 

Alva  (steam  yacht),  removal  of  wreck  of I,  63,604 

Amite  Kiver,  La.,  improvement  of I,  222;  ill,  1354 

Anacostia  Kiver,  D.  C,  improvement  of I,  1^;  li,  939 

Anderson,  Eliza   (schooner),  removal  of  wreck  of 1,82,712 

Anderson,  G.  JW  (steamer),  removal  of  wreck  of l,  232;  ill,  1383 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay I,  39,536 

Apalachitola  Bay,  Fla.,  improvement  of I,  196;  ii,  1249 

Apalachicola  Kiver,  P^la.,  improvement  of i,  197;  li,  1252 

Appomattox  Kiver,  Va.,  improvement  of i,  149;  ii,  981 

Appoquinimink  Kiver,  Del.,  im])rovement  of i,  119;  il,875 

Aquia  Creek,  Va.,  improvement  of 139;  il,  944 

Arkansas  Kiver: 

Brid  .(e  at  Little  Kock,  Ark.,  construction  of i,  425 

Improvement  of 1,252;  ill,  1531 

Ivemoving  obstructions  in 1, 251 ;  ill,  1529 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 1,97,798 

Arthur,  Lake,  La.,  improvement  of i»227;  ill,  1372 

Ashland,  Wis.,  improvement  of  harbor  at i»311;  IV,  2023 

Ashley  Kiver,  8.  ('. : 

Improvement  of 1, 172;  11,1114 

Kemoval  of  wreck  in 1, 174 ;  ii,  1128 

Ashtabula  Harbor,  Ohio: 

Improvement  of 1,376;  iv,2420 

Kemoval  of  wreck  off 1,378;  IV,  2426 

Assateague  Bay,  Va.,  removal  of  wreck  off  Popes  Island 11,907 

Aswistants  to  the  Chief  of  Engineers 1,444 

Atlantic  and  North  Carolina  Kailroad  Company,  bridge  of 1,431 

Atlantic  Ocean,  removal  of  wreck  off  Southampton,  N.  Y 1,82,713 

Augusta,  Ga.,  bridge  across  Savannah  River  near,  protection  of,  etc 1,429 
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\\:\rk  Covo.  Portlnnd.  Mo.,  iinnrovcMiicnt  of  <liannel  in Lol.TilT 

r.M^.Hliicr  K'i\M  r,  Mc,  iiii]»r()V4'nic'ut  ol" I,  24,  l'> 

rmllinioir  ;in<l  <  >lii()  li':iilio:i(l  (.'oinii.'iiiy.  briilj;,.  of 1,  WV: 

I'nltiiiMur  ll.irl)(»r.  M<1. : 

Drtrlisi'  of 1,  6,  K 

Iiii]Ht)v<'iii('iit  of  <'li;nmri  to I.  132;  ii.  H'' 

1  III j HON  ciin'iit  of  (■liiiinii'I  to  Curtis  15;i.v I.  133:  li, H14 

Sc.i  w.ill.N  ;it 1. 14 

\)a\  Harbor.  Mi-,    (■on-^triictioii  of  hrcak water  from  Mount  Desert  to  I'ort'upine 

l>l.nHl I,  2:i,45*; 

J'.di  l'(i\  <r.   t  sclnioiMT  •,  rniioval  of  wrcfk  of IV.  21-i 

/:iirmnr',   /.".  //.  i^tcaiiur  ,  mnoval  of  wnM-k  of 1,232;   III,  KKl 

I'ariK  i:ai  J-i'_ilii,  N.  .J..  rriiio\  al  of  wreck  opjjositt! I»  117:  ir. >^«1 

|5;irr('ii  !vi\(i.  K\ ..  o])«-ratin;r  aiul  <'an!  of  lock  and  dam  on I,;i02:  iir,  lOT'J 

|5;n  iln>l(»ni<'v.'.  r):iyou.  La.  and  Ark.,  inij»rovcni<-nt  of 1,242;  in.  1171 

na>-^  l-.'ivir.  M.'i»s.,  rmiov.il  of  wrc<  k  near LCifii*" 

I'm tt;i lion  ol'  l.'.iLjincrrs 1,  17, 4i);* 

r.:itl(  ri.s I,  "»,  ll.rJ 

r.jiv  Iv'idi;*'  (  haniud,  New  ^■ork  Tfar])or.  X  V.,  iniprovcment  of i,01."i)4 

r)eai«^<  s  Slionl,  M;iss.,  rcnio\  al  of  wrecks  on 1,63.  GIH. ♦il" 

IJeaiilDit   Harbor.  N.  (*. : 

Improve  iiient  of 1,  ICO;  li,  lO.il 

hiij>r(>\  (iiKi.T  of  watrrw  ay  IxM  wct'n  Newbern  (on  Nonso  River)  and.  i,  159;  II.  I'J^J" 

Im:].i«>\  eiiient  ofwaterwa\  between  New  Kiver  and 1.161;  li,  10;>1 

Heanfoit   Ii*i\  er.  S.  ('.,  im]iro\  eiiient  of 1,  174;  11,  lllTi 

I'Miner  liiver.  Pa.,  dam  in  Ohio  l^iver  ])clow 1,287;  ill,  1?*70 

Uedbx's  I.ilan<l.  N.  '^'..  sea  wall  at 1. 11 

r.elfa^l  Harbor,  Me..  inipr(>v<  nient  of I.  2rt.  .'itj;» 

l!ellaire.  oliio.  e^^lnblislnnent  of  harbor  lines  in  Ohio  Kivor i,  423;   in.  1S!M 

1  tell  a  my  I*iver,  X.  H..  inii»rovenient  of '. i,  34.  TtLl! 

iMnJcii  Harbor.  Mi<'h..  im])rovement  of  harl)or  at  (.St.  .Toseidi  Harbor).   I,  3:19:  IV.21H*J 
i;eri;cn  Coimtv.  X'.  .1.,  constrnrtion  of  bridg*'  across  Passaic  Kiver  at  Paesaic 

b\ \ 1.  I2S 

J!<rii ''11(1,  i'diili  (schooner^  removal  of  wr<'.ck  of 1.152;  ii.l-JiT 

r>i|^  r.laek-  b'iver.  Miss.  : 

llrid.m'  at  Hankinsoiis  F<-rry.  <'onstrnrtion  of 1.  43<1 

ImproviMiient  (d' 1.244;  ill. IPC? 

r.ii;  H:;t<hee  i;i\  <'r.  Tenn.,  imi>rovement  of 1,249;  ill.  l.M'i 

I>i^  riL-^eon  I»ayoii.  La..  r(Mnoval  of  wreck  in 1,232;  III.  13*^? 

r»i^  S.iiidy  b'iver,  \V.  \a.  and  \\\. : 

Inii>iI)V«iMeiitiof '. I,  305;  III,  11*92 

ImproN ciiienf  of  L(  visa  I'ork  of.  Ky I,  305;  III,  2<XM 

Imprnveiiieiit  of 'J'nu:  Fork  of ' 1,306;  lii,20.'n.' 

1  ii;  .^anllowrr  l»i\  er.  Miss.,  improvement  of I,  248;  III.  1")!^ 

Lill*-  for  bridges.  <'Namination  of 1. 2*) 

J'.ilnxi  l');!y,  >ii«^s.,  imj)rov<iiHiii  of  harbor  at 1,216;  II,  IJtS 

lliloM^HarlK  r.  Miss.,  improven'.ent  of 1,216;  II.  1325 

l;]a(k    Lake  Harbor,  Mi<h.,  improvenn-nt  of I,  W3;  IV.  2206 

I'dack   b'iv(  r.  .\r]<.  .-nul  Mo.,  impi'ovement  of I,  254  ;  HI,  l.Vo 

r.bi'-k    l'i\  11-.  1  ;i..  imjtrovement  of 1, 241 ;  III.  H'm 

i;ia«k  Kiver.  Mich.: 

Impi()v<'meiit.of.  at  Tort  Hnron 1,358;  IV, 2251 

hiiproN  eiiM  nt  of  month  of I,  3i>8;  IV,  22'»!» 

rd;:ek  K'i\<T.  N.  ('.,  im])rovement()f 1, 163;  II,  1042 

r.J.icK  b'i\er  Harl.or,  nhio.  imi>rovement  of 1,374;  iv.  24(J5 

ni.M.k  b*o«  ]<  Hailxir.  Conn.,  improvenn'nt  of 1,72,061? 

ria<  !v  W.-.irior  l*i\  er,  Ala. : 

Im:-r(>\  emeiit  <»f  i  lielow  Tuscaloos  i ) 1)212;  »1, 1311 

Imjirovriinni  of,  betxNeeii  'I'liscaloosa  and  Daniels  Croek 1,211;  11.1310 

r.lo.k  Nlaml.  L.  L.  im)»ro\  enu-nt  of  harbor  of  refn;ro  at 1,59, 5il7 

Lloi  k  Inland  Sonml,  b*.  L,  removal  of  wre^d^  m 1,82,711 

I'dood  Iv*iv<'r,  La  ,  im])rovement  of If  221;  111,1352 

I'.onril  of  I'ni;ineers.  The: 

Meiiibers .......-.......-.-----.----.-«•--   I*  M.ii 

Memliers,  addil  ioiml  dut  ms  of 1, 16 

Prrsonal  <'\am mat  ions 1, 16 

b'i'l)orls,  sn miliary  of  1, 15 

I'oard  on  Fort  ili  cat  ions  or  otber  He  lenses 1,4 
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Boeaf  River,  La.,  improvement  of i, 243;  ill,  1475 

Boguo  Chitto,  La.,  improvement  of I,  218 ;  ii,  1331 

Bogno  Falia,  La.,  improvement  of i,  220;  in,  1349 

Booth  Jirothei'8  (schooner),  removal  of  wreck  of 1, 117 ;  ii,  861 

Boston,  Mass.,  liri(l<^e  across  Chelsea  Creek,  by  city  of,  reconstruction  of I,  428 

Boston  Harbor,  Mass. : 

Defense  of .' i,  5,  6,  7 

(Jrovers  Cliff,  site  for  fortification i,  13 

Improvement  of *»  44, 549 

Boyds  Ferry,  Tcnn.,  construction  of  bridge  across  Ilolston  River  i,427 

Bradford,  Mass.,  alteration  of  city  bridge  obstructing  Morriuiac  River  between 

Haverhill  and 1,430 

Brandy  wine  Creek,  Del.,  removal  of  wreck  in 1, 132;  il,  907 

Brazoria  County,  Tex.: 

Construction  of  bridge  across  Brazos  River  by I,  428 

Construction  of  bridge  across  San  Bernard  River  by 1, 426 

Brazos  River,  Tex.,  construction  of  bridge  at  Columbia 1,428 

BrnzoH  Santiago,  Tex.,  im]»rovemcnt  of  harbor  at i,  237;  ill,  1413 

Break  waters  built  by  the  United  States,  occupancy'  or  injury  of. ..  1, 20, 431;  VI,  3189 

Breeze,  Point,  Schuylkill  River,  removal  of  wreck  below 1, 118;  li,  862 

Bridesburg,  Pa.,  removal  of  wreck  in  Delaware  River  at 1, 117 ;  il,  861 

Bridgeport  Ha'^bor,  Conn.,  improvement  of 1,71,659 

Bridges : 

Construction  of,  across  navigable  waters J>  20, 424 

Examination  of  bills  of  Congress  for I,  20 

Examination^  of  plans  and  locations  of  proposed i»  20, 424 

Obstructing  navigation,  action  uj)on i»  20,  430 

Brigantino  Shoal,  N.  .J.,  removal  of  wreck  from 1, 117;  11,861 

Bristol  County,  Mass.,  construction  of  bridge  across  East  Branch  of  West- 

in>rt  River  at  Westport  Point  by : 1,429 

Broad  Creek  River,  Del.,  imj)rovement  of 1, 128;  11,897 

Broadkiln  Kiver,  Del.,  ini]>rovement  of 1, 123;  li,  883 

Browns  Creek,  Sayville,  X.  Y.,  improvement  of 1,81,708 

Browns  Ledge,  Mass.,  removal  of  wreck  near 1,68,619 

Brunswick  Harbor,  Ga. : 

Improvement  of 1, 180;  II,  1187 

Inipnn-einent  of  outer  bar  at 1, 180;  ii,  1193 

BulValo,  N.  v.: 

Imj>rovement  of  channels  in  connecting  waters  of  Great  Lakes  between 

Chicago,  Duluth,  and 1,361;  iv,2261 

Imi>rovement  of  harbor  at 1,380;  I v,  2438 

ButValo  Bavou,  Tex.: 

Bridge  at  Houston,  construction  of 1,428 

Improvement  of 1, 237 ;  III,  1409 

Burlington  Harbor,  Vt.,  improvement  of 1,390;  iv,2496 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1,90,761 

C. 

Cable  galleries 1,6 

Cache  River,  Ark.,  improvement  of I,  254;  III,  1554 

Cahaba  Kiver,  Ala.,  imi)rovemeut  of 1,209;  11, 1298 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  of 1,228;  ill,  1373 

California: 

l)ej)artment  of,  report  of  engineer  officer i^  ^^^3;  vi,  3453 

Hydraulic  mining  and  mining  d(^bris  in 1)^21;  VI,  3169 

California  Debris  Commission 1,421;  VI,  3169 

Caloosahatchee  River,  Fla.,  improvement  of 1, 190;  II,  1233 

Calumet  Harbor,  111.,  imi)rovement  of 1,332;  iv, 2138. 

Calumet  River,  111.  and  Ind. : 

Bridge  at  South  Chicago,  alteration  of 1.430 

Bridge;  at  South  Chicago,  construction  of 1,425 

Inii>rovenient  of 1,  333;  I v,  2143 

Caujbridge,  Md.,  construction  of  bridge  across  Cambridge  Harbor  at 1,429 

Cambridge  Harbor,  M<1. : 

Construction  of  bridge  across,  at  Cambridge 1,429 

Improvement  of 1, 1^;  ii,  895 

Canulen  Harbor,  Me.,  improvement  of 1,26,505 

Camden  Harbor,  N.  .1.: 

Establishment  of  harbor  lines i«423;  11,864 

Improvement  of 1,108,110;  11,827,836 
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CanalA,  etc. : 

Alle;;lieiiy  Kiver,  construction  of  dam  at  HerrlBlasd,  Pb if  302;  lu,  19U 

Hanvii  aiul  Green  rivers,   Ky.,  operating  and  care  of  locks  aii<l  dania 

on 1,302;  111,1971 

WiiT  Suudy  River,  construction  of  look  and  dam  near  Lonisa,  Ky.  x»305;  i:i,19n 
Chincott'aguo  Bay,  construction  of  temporary  bridge  across  canal  connect- 
ing Delaware  Bay  and 1,490 

Clubfoot  an<l  llarlowe  Canal,  improvement  of  waterway  \ia i,  159;  ilylOSO 

Columbia  Kiver,  Orrg.,  construction  of  Cascades  Canal ''^1^  iv,2645 

CooHa  Ki  ver,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams  on .  i,  208 ;  il,  1297 
Cumberland    Kiver,    Tenn.    and    Ky.,   constrnction  of  locks   aud  dams 

on 1.278;  lii,18M 

Fox  Ki  vcr  and  canal.  Wis.,  conRtniction  of  bridge  across,  at  De  Pere i,  437 

Fox  Hirer  aud  canal.  Wis.,  construction  of  bridge  across,  at  Kankanna i,  427 

Fox  Kiver,  Wis.,  construction  of  bridge  across  look  of  canal  at  Little  Chnte.  i,  429 

Fox  Kiver,  Wis.,  operating  and  care  of  locks  and  dams  on i,  890;  iv,2Ul 

Gab'ua  Kiver,  111.,  0]>eratin^  and  care  of 1,263;  ill,  1691 

(treat  Kanawha  Kiver,  W.  \  a.,  construction  of  locks  and  damson.  1, 297;  ill,  1961 
(treat  Kanawha  Kiver,  W.  Va.,  operating  and  care  of  locks  and  dams 

(HI 1,299;  111,1983 

Green  Kiver,  Ky.,  couHtruction  of  Lock  No.  5 I,9(K(;  111,1971 

(ircen  Kiver,  Ky.,  reconstruction  of  Lock  No.  2  at  Ramsey 1, 802;  in,  1968 

Green  and  Barren  rivers,  Ky.,  operating  aud  care  of  locks  and  duns 

on 1, 802;  III,  1972 

Illinois  and  MissisHippi  Canal,  111.,  construction  of I>S30y  IV,2182 

Illinois  Kiver,  111.,  operating  and  care  of  La  Grange  and  KamiMvllle  looks 

and  daniH .•.  I»336;  IV, 2158 

Kentucky  KMver,  Ky.,  construction  of  locks  and  dams  on 1, 808;  ill, 

Kentucky  Kiver,  Ky.,  operating  and  care  of  locks  aud  dams  on..  Ii801;  III, 
Keweenaw  Point,  Mich.,  improvement  of  waterway  ftom  Lake  SoperioT 

to  Keweenaw  Bay 1, 312;  IV, 

Keweenaw  I*oint,   Mich.,  operating   aud  care  of  waterway  ftom    Lake 

.Supori(u-  to  Keweenaw  Bay 1, 818;  IV, 2089 

Little   Kanawha   Kiver,  W.'Va.,  operating  and  care  of  lock  and  dam 

on 1,807;  Illy  2C€7 

Mississippi  Kiver.  couHtruetion  of  locks  and  dams  between  Minneapolis 

an<l  St.  Paul,  Minn Ul,  1840, 1881 

Mississipiii  Kiver,  o])erating  and  care  of  Des  Moines  Rapids  Canal  and  dry 

(lock  i»268;  111,1684 

Monoiigahela  Kiver,  construction  of  locks  and  damson If  280;  111,1908 

Monoii^ahela    Kiver,    operating    and    care  of   locks    and    dams   Nos.  8 

audi) 1,281;  III,  1908 

Monou^^ahela  Kiver,  x>urchase  of  Lock  and  DamXo.  6 I»281;  111,1811 

Mon  tngahda  Kiver,  purchase  of  Lock  and  DaniNo.  7 X»29l;  III,  1911 

Muskingum  Kiver,  Ohio,  operating  and  care  of  looks  and  damson  1^280;  HI,  1878 

Ohio  Kiver,  below  Beaver  Kiver,  Pa.,  construction  of  dam X»287;  111,1810 

Ohio  Kiver,  location  of  Dam  No.  2 1,287 

Ohio  Kiver,  o])erating  and  care  of  Davis  Island  Dam 'i^^y  111,1867 

Ohio  Kiver,  operating  and  care  of  Louisville  and  Portland  Canal  1,296;  III,  1885 

St.  (lair  FhitM  Canal.  Mich.,  improvement  of 1,886;  IV,2871 

St.  (ylair  Flats  Oanal,  Mich.,  operating  and  care  of I»888;  IV, 2878 

St.  Marys  Kails  C^anal,  Mich.,  operating  and  care  of 1, 868jl  V,  2987 

St.  Marys  Tails  Canal,  Mich.,  Avater  levels I«441;  VI,  3818, 8480 

Sturgeon   Bay    and    Lake    Slichi.<ran    Ship    Canal,    vVis.,    improvament 

of 1,819;  iVy  2068 

Stur«>:c(>n  Bay  and  Lake  Michigan  Ship  ('anal,  Wis.,  improvement  of  harbor 

of  n^fuge  at  eastern  entrance *. 1, 821 ;  IV, 8068 

Sturgeon  Bay  an<l  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  care 

of i»820;  iVy9Q68 

TiMincssco  Iviver,  operatnig  and  care  of  Muscle  Shoals  Canal 1»284;  111,1828 

Cana])itsit  Channel.  Mass.,  improvement  of I,64|664 

('anarsie  Hay,  N.  Y.,  improvement  of I,8&796 

Caney  Fork  Iviver.  Tenn.,  imi)rovemont  of h^^t  111,4818 

Ca]>e  Ann,  Mass..  improvement  of  harhor  of  refuge  at  Sandy  Bay 1,89^688 

Cnpe  Charles,  Va.,  removal  of  wrecks  off I|182;  IT, 887 

Ca])e  Charles  City,Va.,  Improvenu^nt  of  harhor  and  approaches  at ... .  I,Ull;  II,8Di 

Cape  Fear  (North  East)  Kiver.  N.  C,  improvement  of It  188;  11,1018 

Cape  Fear  Kiver,  N.  C. : 

Improvement  of.  ahov€  \Vilniingt(m .,.  I,  lOi;  11,11814 

Iniprovciuent  of,  at  and  helow  Wilmington Ifl64f1Ll0il 

Kemoval  of  wrecks  in  and  near  mouth  of ^188f  ^11086 
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Cape  Hatteras,  N.  C,  removal  of  wreck  near i,  168;  ii,  1065 

Cape  Lookout  liKlit-boiise,  removal  of  wrecks  near 1,168;  ii,  1065 

Carahelle.  Tallahassee  and  Georgia  Kailroad  Company,  bridge  of 1,431 

Carria^f s,  disappearing 1, 5, 12 

Cascades  Canal,  Columbia  Kiver,  Oreg.,  coustraction  of i,415;  iv,  2615 

Casemates,  mining i,  6 

Cedar  liayou,  Tex.,  improvement  of i,  236;  ill,  1405 

Cedar  Keys,  Fla.,  improvement  of  barbor  at 1,194;  1 1, 1244 

Cedar  Kiver  Harbor,  Micb.,  improvement  of I,  315 ;  iv,  2043 

Cbamplain,  Lake: 

Breakwater  at  Rouse  Point,  N.  Y i,  390;  IV,  2492 

Improvement  of  Narrows  of i,  392;  iv,  2499 

Cbarles,  Cape,  Va.,  removal  of  wrecks  at i,  152;  ii,  987 

Cbavles  Kiver,  Boston  Harbor,  Mass.,  improvement  of i>  44, 552 

Cbarleston  Harbor,  S.  C. : 

Bri<lgo  obstructing  cove  at  SuUivans  Island,  alteration  of I,  431 

Defence  of 1,6 

Improvement  of 1,  172;  ii,  1101 

Removal  of  wreck  in  . .'. I,  174;  11, 1128 

iSullivans  Island,  site  for  fortification 1, 13 

Cbarlevoix  Harbor,  Mich.,  improvement  of 1,352;  iv,  2233 

Charlotte  Harbor,  Fla.,  improvement  of i,  191;  II,  1236 

Charlotte  Harbor,  N.  Y.,  improveuient  of 1,383;  1 1,  2455 

Charts,  Nortb(»rn  and  Northwestern  Lakes,  correcting,  printing,  and  issuing 

of 1,438,440;  vi,3315 

Chatham,  Mass.,  removal  of  wreck  near I,  62,611 

Chatham  Bar,  Mass.,  removal  of  wreck  from I,  49, 568 

Chatham  Harbor,  Mass. : 

Imi>rovemeut  of I,  49, 566 

Removal  of  wrecks  off* I,  49,  568 

Chatham  lights,  Mass.,  removal  of  wreck  near i,  63,618 

Chatham  Roads  (Old),  Mass.,  removal  of  wreck  in 1,63,613 

Chattahoochee  Kiver,  (ia.  and  Ala. : 

Impnjvement  of 1.200;  11,1258 

luipnA'emeut  of,  between  West  Point  and  Franklin,  Ga I,  201 ;  ii,  1261 

Cheat  River,  W,  Va.,  improvement  of I,  291 ;  ill,  1911 

Ch<'l)oygaii  Harbor,  Mich.,  improvement  of 1,353;  I v,  2239 

Chefuiicte  Kiver,  La.,  improvement  of i,220;  iii,  1349 

Chehalis  River,  Wash. : 

Improvement  of I,  411 ;  IV,  2604 

Improvement  of  (Jrays  Harbor  and i,  410;  IV,  2597 

Chelsea  Creek,  Mass.,  reconstruction  of  bridge  at  Boston 1, 428 

Ch<sMpe;ik<'  Bay,  removal  of  wrecks  in 1, 132, 152;  11,906,987 

Chester  K'iver,  Md.,  improvement  of,  from  Crumpton  to  .Fones  Landing,  i,  125;  11,889 
ChieajLTo,  111. : 

Brid-^e  across  Chicago  River  between  Jackson  and  Van  Buren  streets,  con- 
struction of 1,427 

Bridge  east  of  Wells  street,  across  Chicago  River,  construction  of 1,428 

Bri<lge  east  of  Wells  street  bridge,  across  Chicago  River,  construction  of.  1,429 
Bridge  of  city  across  Chicago  River  at  Van  Buren  street,  reconstruction  of.  I,  427 
Iu»])rovenient  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duluth.  Buffalo,  and 1,361;  iv,2261 

Imi)rovement  of  harbor  of 1,  331 ;  iv,  2127 

Chicago  Kiver,  111. : 

Bridge  across  South  Branch  of,  at  Van  Buren  street,  reconstruction  of....  1,427 
Bridge  across  South  Branch  of,  between  Jackson  and  Van  Buren  streets^, 

constru<'tion  of 1,427 

Britlge  cast  of  Wells  street  bridge,  Chicago,  construction  of I,  429 

Bridg(^  east  of  Wells  street,  Chicago,  construction  of 1,428 

Chicago  (South),  111. : 

Alteration  of  bridge  across  Calumet  River 1,430 

Construction  of  bridge  across  Calumet  River 1,425 

Chickahounny  River,  Va.,  improvement  of 1^149;  ii, 980 

Chickasahay  I\*iver,  Miss.,  improvement  of 1^215;  11,1322 

Chief  of  Engineers,  Office  of  the 1,444 

Chincoteague  Bay: 

Bridge  (temporary)  across  can.al  connecting  Delaware  Bay  and,  construc- 
tion of ! 1,430 

Improvementof  inland  waterway  from  Delaware  Bay  near  Lewes  to.  1, 123;  ii,  884 
Chipola  River,  Fla.,  improvement  of i,  197;  II,  1252 
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Chippewa  River,  Wis. : 

Improveraeut  of I,  266 ;  ni,  1718 

Reservoirs  at  sources  of,  snrveys  for iii,  1736 

Chitto,  Bogue,  La.,  improvement  ot i,  218 ;  ii,  1331 

ChoctawbatcLee  River,  Fla.  and  Ala.,  improvement  of 1,202;  ii,  1263 

Choptank  River,  Md.,  improvement  of i,  126;  ii,  891 

Christiana  River,  Del. : 

Improvement  of  Wilmington  Harbor i>  118;  n,  870 

Removal  of  wreck  in 1,132;  ii,906 

Churcliills  Ferry,  Texas,  construction  of  bridge  across  San  Bernard  River i,  426 

Cincinnati,  Ohio,  examination  and  survey  for  ice  harbors  at  mouths  of  Craw- 
fish and  Mill  creeks I,2r9;  in,  1890 

Clark  River,  S.  C,  improvement  of i,  170;  ii,  1079 

Clarke  County,  Wash.,  construction  of  bridge  across  East   Fork  of  Lewis 

River  by i,  428 

Clarke f  David  (steamer),  removal  of  wreck  of i,  182 ;  ii,  1209 

Clendennin,  W,  Va.,  construction  of  bridge  across  Elk  River i,  429 

Cleveland  Harbor,  Ohio,  improvement  of 1,375;  iv,  2409 

Clinch  River,  Tenn.,  improvement  of 1,277;  in,  1801 

Clinton  Harbor,  Conn.,  improvement  of i»  ^  610 

Clinton  River,  Mich.,  improvement  of 1, 359 ;  iv,  2254 

Clubfoot  and  Harlowo  Canal,  N.  C,  improvement  of  waterway  via. ..  i,  159;  ii,  1030 

Clubfoot  River,  N.  C,  improvement  of  waterway  via 1, 159;  ii,  1030 

Cocheco  River,  N.  H.,  improvetflent  of 1,34,524 

Coit,  TV.  W.  (steamer),  removal  of  wreck  of 1, 145 ;  ii,  971 

Colorado  River,  at  Yuma,  Ariz.,  improvement  of i,  397 ;  iv,  2521 

Columbia,  Department  of  the,  report  of  engineer  officer 1, 443 ;  VI,  S152 

Columbia,  Tex.,  construction  of  bridge  across  Brazos  River  at I,  428 

Columbia  River,  Oreg.  and  Wash. : 

Construction  of  Cascades  Canal i,  415;  iv,  2(>15 

Examination   for  improvement  between  Three  Mile   Rapids  and  Celilo 

Falls 1,418;  iv,2664 

Gauging 1, 418 ;  iv,  2664 

Improvement  of,  between  Rock  iKland  Rapids  and  Priest  Rapids .  i,  409:  iv,  2593 

Improvement  of,  between  Vanconvr-r  and  Willamette  River i,  414 ;  iv,  2643 

Improvement  of  month  of I,  413 ;  i v,  261^1 

Improvement  of  Snake  River  and  upper  part  of 1,408;  iv,  2590 

Improvement  of  Willamette  River  and,  below  Portland 1,416;   iv,  26.54 

Common  Flats,  Old  Ciiatliani  Roads,  Mass.,  removal  of  wreck  on i,  63,  613 

Compton  Creek,  N.  J.,  improvement  of i,  105,  81X 

Conecuh  River,  Ala.,  improvement  of i,  20-1;  ii,  127r> 

Congaree  River,  S.  C,  improvement  of i,  171 ;  ii,  1092 

Couneant  Harbor,  Ohio,  improvement  of i,  377;  iv,  2423 

Connecticut  River,  Mass.  and  Conn. : 

Improvement  of i,  65,  6.30 

Improvement  of,  above  Hartford i.  65,  630 

Improvenicnt  of,  below  Hartford ',66,  632 

Contentnia  Creek,  N.  (\: 

liridge  near  (Jrifton,  construction  of I,  426 

Improvement  of 1, 157 ;  II,  1022 

Contingencies,  examinations,  and  surveys  of  rivers  and  harbors,  estimates  for.   i.  419 

Coos  Hay  and  Harbor,  Oreg.,  improvement  of 1,403;  I v,  2561 

Coosa  River,  Ga.  and  Ala. : 

Improvement  of 1,206;  ii,  1285 

Improvement  of,  between  Ronic,  Ga.,  and  East  Tennessee,   Virginia  and 

(Georgia  Railroad  bridge i,  207 ;  ii,  1286 

Im])rovement  of,  between  Wetnmpka,  Ala.,  and  East  Tennessee,  Virginia 

and  Georgia  Railroad  bri(lg<" 1,  2C8;  n,  1291 

Operating  and  care  of  locks  and  dams  on i,  208 ;  ii,  1297 

Coqnille  River,  Oreg. : 

Improvement  of,  at  the  entrance I,  402 ;  iv,  2.553 

Improvement  of,  between  Co(inillc  City  and  Myrtle  Point 1,403;  IV,  2558 

Comey,  liayon,  La.,  improvement  of i,  242;  iii,  1468 

Corporations,  occMipancy  or  injury  of  public  strr.ctures  by 1,20,431;  Vi,  3189 

Corps  of  Engineers: 

Number  of  officers i,  8 

Changes  during  tbe  year i,  3 

Distribution  of  officers I,  .3,  444 

Laws  of  rifty-tbird  Congress,  second  scission,  art'ecting  tbe Vi,  3455 

Oftieers  d(;tachod 1,4 
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Cos  Cob  Harbor,  Conu.,  improvement  of i>  75, 681 

Courtablean,  Bayou,  La.,  improvement  of I,  225 ;  iii,  1365 

Cow  Bayou,  Tex.,  construction  of  bridge  of  Orange  County  across i,  426 

Cowlitz  River,  Wash. ,  improvement  of 1, 417 ;  I v, 2662 

Crawlish  Creek,  Cincinnati,  Ohio,  examination  and  survey  for  ice  harbor  at 

mouth  of 1,289;  in,  1890 

Croighton  liridgo  Company,  bridge  of i,  428 

Creighton,  Pa.,  coustrHction  of  bridge  across  Allegheny  Kiver 1,428 

Cross-over    Light,    St.    Lawrence    River,   N.    Y.,    improvement    of    shoals 

near 1 ,  389 ;  I  v ,  2489 

Cumberland  River,  Tenn.  and  Kv. : 

Construction  of  locks  and  dams  on I,  278 ;  III,  1804 

Imj)rovonicnt  of I,  278 ;  ill,  1804 

Improvement  of,  above  Nashville,  Tenn 1,279;  III,  1807 

Improvement  of,  below  Nashville,  Tenn I,  278 ;  in,  1805 

Cumberland  Sound,  ( Ja.,  improvement  of 1, 181 ;  il,  1200 

Current  Ixiver,  Ark.  and  Mo.,  improvement  of I,  251 

Curritnrk  Sound,  N.  C,  improvement  of  waterway  through i,  151 ;  Ii,  983 

Curtis  Bay,  Md.,  improvement  of  channel  to 1, 133;  ii,  914 

Cushings  Island,  Me.,  site  for  fortification i,  13 

Cut-off,  A])alachicola  River,  Fla.,  improvement  of 1, 197;  n,  1252 

Cuttyhunk,  Mass.,  removal  of  wreck  near 1,63,619 

D. 

Dams  an<l  locks.     .s>r  Canals. 

D'Arbonno  Bayou,  La.,  improvement  of i,  242;  in,  1468 

Dnrien  Harbor,  (Ja..  iiuprovement  of I,  177;  n,  1166 

Davids  Island,  N.  Y.,  sea  wall  and  embankment  at I,  14 

Davis  Island  Dam,  Ohio  River,  operating  and  rare  of i,  287;  in,  1867 

De lenses.     See  Fort ili cations. 

De  (Jiierro  Point,  Cal.,  construction  of  dam  in  Yuba  River  at 1,421;  vi,3174 

Delaware  Bav: 

Bridge  (temporary)  across  canal  connecting  Chincoteague  Bay  and,  con- 
struction of 1,430 

Ice  harbor  at  head  of,  improvement  of 1, 112;  ii,  849 

Inland  waterwav  from  Chinc«>teague  Bav,  Va.,  to,  near  Lewes,  improve- 
ment of *  ...    .' 1, 123;  n, 884 

Pier  at  Lewes.  Del.,  construction  of I,  113;  If,  850 

Wreck,  removal  of II,  862 

Delawan^  Breakwater,  Del.,  improvement  of 1, 114;  11,852 

Delaware  River,  N.  .J.  and  Pa. : 

At  Camden,  N.  J.,  improvement  of 1, 108, 110;  11,827,836 

At  Phi ladelphia.  Pa.,  injprovcment  of l,  108, 110;  ii,  827, 836 

Hetween  Philadelphia  and  Camden,  improvement  of 1,110;  11,836 

Harbor  lines  at  Philadelphia  and  Camden,  establishment  of 1,^23;  ii,  861 

Ice  harbor  at  Marcus  Hook,  Pa.,  im]>rovement  of 1, 112;  ii,  848 

Improvement  of 1, 108;  11,827 

Milllin.  Fort,  Pa.,  sale  of  (iovernment  land  in  vicinity  of i,  iBl 

Wrecks,  removal  of 1.117,118;  n,  861,  862 

De  Pere,  Wis.,  construction  of  bridge  across  Fox  River  an<l  canal  ])y  city  of..   1,427 

Depot,  engineer 1, 18,  474 

Des  >Ioinrs  Rapids  Canal  and   drv  dock,  Mississippi   River,  operating  and 

earoof '. 1,263;  111,1684 

Des  Moines  Ra]iids,  Mississippi  River,  improvement  of 1,263;  ill,  1683 

Detroit  River.  Mich.,  improvement  of 1,367;  IV,  2376 

Disappearing  carriages 1, 5, 12 

District  of  Columbia: 

Great  Falls,  Potomac  River,  use  of  water  power  for  electric  lighting...  VI,  3256 

Public  buildings  and  grounds 1,435;  Vi,  3265 

Washington  a([ueduct 1,^32;  vi,  319:5 

Washington  monument I,  435;  VI,  3207 

Water  supply  of  Washington,  I).  C,  increasing 1,434;  VI,  3222 

Division  engineers I,  2.1 

Divisions,  engineer I,  20 

Dog  Kiver,  Ala.,  eonstructi(m  of  bridge  across 1,426 

Dorchester  County,  Md.,  eonstniction  of  bridge  across  Cambridge  Harbor  at 

Cambridge  by I,  429 

I)oi(\  Main  E.  H.  (i.  (schooner),  removal  of  wreck  of h^^^i  11,987 

DiM'k  Island  Harbor,  Conn.,  improvement  of  harbor  of  refuge  at 1,67,638 
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Dnlntli,  Minn. : 

Iniprovemcnt  of  channels  in  connectinf^  waters  of  Great  Lakes  between 
Iluflalo,  Chicago,  and 1,361;  IV,  2261 

Iniprovenu'ut  ot'harhor  at 1,300;  iv,  2014 

Dunkirk  Harbor.  N.  Y.,  iniprovoment  of 1,379;  iv,243i 

J  )uniM'1]()u.  Fhi.,  coustrnction  of  bridge  across  Withlacoochee  River 1,429 

E. 

Ka^lo  Harbor,  Mich.,  improvement  of 1,312;  iv,2Q28 

Kast Cbt'stcM"  ('reek.  N.  Y.,  improvement  of 1 1,77,688 

Ka.st  Liverpool  Hridgo  Company,  bridge  of 1,425 

Kast  Liverpool,  Ohio,  coustrnction  of  bridge  across  Ohio  River 1,425 

p]ast  Kiver,  N.  Y. : 

Improvement  of 1,87.751 

licmoval  of  wrecks  off  Sunken  Meadow 1,96,785,786 

Kasteru  iSraneh  of  Potomac  Kiver.     See  Anacostia  River. 

Kd^artown.  Marthas  Vineyard,  Mass.,  improvement  of  inner  h::vbor  at....  1,51,576 

Edisto  Kiver,  S.  C.,  improvement  of 1, 173;  ii,1119 

Elizabeth  River,  X.  .J.: 

Impr«)vement  of 1, 100, 804 

Removal  of  wrecks  in 1, 106, 823 

Elizabeth  h'iver,  Va.,  bridge  across  ^Vc8tern  Brunch  of,  between  West  Norfolk 

and  Port  Norfolk,  <'onHtruetion  of 1,429 

Elk  River.  Md.,  improvement  of 1, 124;  11,888 

Elk  Kiver,  \\.  Va. : 

Hridge  at  Clendennin,  eonstruction  of 1,429 

Improvement  of I,2W;  111,1968 

Embankments 1, 14 

Emplacements  for  gnus  and  mortal's 1,5,11 

J-JnchantrcttH  (schooner),  remttval  of  wreck  of 1, 168 ;  II,  1065 

Engineer  dejjot 1, 18,  474 

Engineer  divisicms 1,20 

Engineer  School,  Cnited  States 1, 17,468 

Engineers,  battalion  of 1, 17,409 

Engineers,  Corps  of.     Sec,  Corjis  of  Engineers. 

Engineers,  division  '. 1,20 

Engineers,  Oflice  of  the  Chief  of 1,444 

Engineers,  The  l^)ard  of: 

Members 1,15 

Members,  at'ditional  duties  of 1, 16 

Personal  examinations 1, 16 

Keports,  summary  of 1, 15 

KuttriniNc  (canal  bont^,  removal  of  wreck  of 'i ^18;  11,869 

Erie  llarbor.  Pa. : 

lmj)rovcment  of 1,378;  IV,  3427 

Preservation  of  Pres<|ne  Isle  Peninsula 1,379;  IV,  2433 

Eri«',  L:ike: 

>^(calso  Northern  ;.nd  Northwestern  J^.akes. 

Kemoval  of  wreck  oiV  Ashtabula  Harbor,  Ohio 1,378;  xv,2496 

Water  levels 1,441;  VI.  3430, 8431 

Escambia  River,  Ela.,  improvement  of 1,204;  ll,  1276 

Essex  River,  Mass..  improvement  of I, S0»636 

l^^stiniJites: 

California  Debris  Commission VI,  3175 

Kn^in<'er  de]H>t 1, 19 

Examinations,  surveys,  and  contingonc.'ies  of  rivers  and  harbors «...  1,419 

I'orl  ill  cat  ions I,S,15 

(ireat  Falls,  Pot(»mae  Kiver,  erection  of  lishways  at 1,435 

M:ips.  ])ubliration  of 1,443 

Mi^sis^i^»pi  Piver  Commission I«4S1 

Missouri  Ki\  er  Conunissiou tfi^UL 

New  York  Harbor,  supervision  of I|ttD 

Northern  ami  Northwestern  Lakes 19  441 

Public  buildings  and  grounds,  and  Washington  nionumeut,  District  of 

C-olinubia l^ASi 

l»ivers  and  harbors 1,19 

Sur'vcys  jind  reconnaissances  and  )>ublication  (»f  nnips .«.-.  I»44S 

Washington  inineduet I,4M 

\^'ashington.  D.  C..  increasing  water  sup])ly  of •..,  ly4SB 

Vello>vst(nio  Ni>ti<»nal  Park,  road.s  and  bridges  in  ••  I944S 
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Everett  Ifarbor,  Wash.: 

Establishment  of  harbor  lines i,  424 ;  iv,  2627 

Improvement  of iv,2H23 

P^xamiiiations,  surveys,  and  contingencies  of  rivers  and  harbors,  estimates  for.  1,413 
Explorations,  reconnaissances,  and  surveys  in  military  departments. .   i,  449;  vi,  3451 

F. 

Fairlci^  Creek,  Md.,  improvement  of i,  125;  ii,  888 

Fairport  Harbor,  Ohio,  improvement  of I,  376;  iv,  2414 

Kalin,  I5(),u:iie,  Fla.,  iiniirovement  of 1,220;  ill,  1349 

Falls  of  Ohio  Hivcr : 

Im])rovemeut  of,  Louisville,  Ky 1,293;  ill,  1929 

Improvement  of  Indiana  Chute I,  295;  ill,  1933 

Farnxu'orth,  (i.  M.  (schooner),  removal  of  wreck  of 1,63,613 

Faulkncrs  Island,  Long  Island  Sound,  removal  of  wreck  near l,  82,  712 

Feather  l\ivrr.  Cal. : 

Improvinieiit  of 1,399;  iv,2533 

Im])rovement  of,  and  tributaries I,  421;  vi,3174 

P\^rnaiHliiiM,    Fla.,    improvement  of    inside    route   between    Savannah,    Ga., 

and 1,182;  1 1, 1206 

Fishing  (reek,  \.  C,  improvement  of 1, 156;  li,  1018 

Fish  ways  at  (^reat  Falls  of  Potomac  Kiver,  erection  of I,  435 ;  VI,  3224 

Five  Mile  Iviver  Harbor,  Conn.,  improvement  of 1,74,674 

Flint  Hivcr,  (ia.,  improvement  of 1, 198;  II,  1255 

Flood  J!ovk  ( r.  S.  dredge),  removal  of  wreck  of 1, 95,  785 

Flushing  Hay.,  N.  Y.,  improvement  of '.  1,80,703 

Forked  1  )eer  River,  Tenn.,  improvement  of i,  250 ;  III,  1519 

Fort  Toiut  Channel,  Mass.     Sec  Boston  Harbor. 
Fortilieatiinis: 

Allotments I,  6,  12 

Approprijitions   1, 5 

Hoard  on,  or  other  defenses I,  4 

Estimates 1,5, 15 

I'reservation  ami  repair  of '^Hftt?" ^»  ^^ 

Frqjeets VB^ ^' ^ 

Sites  for,  ac(|Uisiti(in  of ]^^^ 1, 13 

Fonrche  Le  Fevre  Kiver,  Ark.,  imi>rovement  of ^.252;  iii,  1544 

I'owl  K'lver,  Ala.,  construction  of  bridge  acro.ss 1,  426 

Fox  Kiver,  Wis. : 

Hri<lge  at  De  Pere.  construction  of 1,427 

Bridge  at  Kaukauna  across  river  and  canal,  construction  of i,  427 

Improvement  of I,  329 ;  iv,  2103 

Operating  and  care  of  locks  and  dams  on I,  330;  iv,  2111 

Frankfort  Harbor,  Mich.,  imjirovement  of I,  351;  iv,  2230 

Fnnihliu  (schooner),  removal  of  wre<^k  of I,  63,616 

French  Brojid  Kiver,  Tenn.,  improvement  of 1,276;  ill,  1797 

<;. 

(Jalcna  KMver.  111.,  operating  and  care  of 1,263;  ill,  1691 

(Jalleries,  cable I,  6 

(Jalveston  Bav,  Tex.: 

Improvement  of  channel  in  West  Galveston  Bay i,  235;  in,  1399 

Improvrment  of  shi]»  channel  in 1,234;  III,  1396 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to 1,233;  ill,  1389 

Gascona<le  Kiver,  Mo.,  improvement  of I,  259;  ill,  1617 

(Jauley  Kiver,  W.  Va.,  imj)rovement  of 1,300;  III,  1964 

(Jediiey  Channel,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in 1,95,785 

(ieinral  drant  (eanal  boat),  removal  of  wreck  of i»  II*!^*   11,861 

(Jenesee  Kiver,  N.  Y.     See  Charlotte  Harbor. 

(Je(>rge,  Lake,  Fla.,  improvement  of  Volusia  Bar  at  head  of 1,186;  1 1, 1220 

(ieorgetown  Harbor,  S.  C,  improvement  of 1, 166;  ii,  1057 

(ieorgia,  im])roveinent  of  inside  waterway  along  coast  of i,  182;  ii,  1206 

(iila  Jviver,  Ariz.,  imjirovement  of,  at  Yuma 1,397;  IV,  2521 

Gills  Lauding,  Wis.,  construction  of  bridge  across  Wolf  River 1,427 

Glen  Cove  Harbor,  X.  Y.,  improvement  of I,  79,700 

(iloucester  Harbor,  Mass.,  improvement  of 1,40,539 

(ionsoulin,  Adrien,  bridge  of I,  429 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by...  I,  180;  il,  1193 
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Goshen  Creek,  N.  J.,  improvement  of i,  117;  u,  K9 

Ciovcrnors  Island,  N.  Y.,  sea  wall  and  embankment  at J,  14 

(iowanus  Bay,  N.  Y.,  improvement  of I,  91,  764 

iiowanuB  Creek  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  91,  764 

Graiicl  Haven  Harbor,  Mich.,  improvement  of l,  343 ;  i v,  2208 

Grand  Lake,  La.,  improvement  of w I,  227 ;  iii,  13?2 

Grand  Marais,  Mich.,  in^provcmcnt  of  harbor  of  refngo  at i,  314;  iv,  2037 

(>rand  Marais,  Minn.,  improvement  of  harbor  at i,  308;  iv,  2009 

Grand  River,  La. : 

Improvement  of 1,224;  iii,  1361 

Removal  of  wreck  in 1,232;  in,  1383 

Grand  River,  Ohio.     Sec  Fairport  Harbor. 

Grantj  General  (canal  boat),  removal  of  wreck  of i,  117;  ii,  861 

Grays  Harbor,  Wash.,  improvement  of •...  1,410;  IV, 2597 

Great  Chazy  River,  N.  Y.,  improvement  of 1,390;  iv,  2493 

Great  Falls',  Potomac  River: 

Erection  of  fishways  at i,435;  vi,3224 

Use  of  water  power  of,  for  electric  lighting vi,  3256 

Great  Kanawha  River,  W.  Va. : 

Improvement  of l,  297 ;  ui,  1^1 

Operating  and  caro  of  locks  aud  dams  on i,  299 ;  in.  1962 

Great  Lakes: 

See  also  Northern  and  Northwestern  Lakes. 

Im))rovem«iit   of   channels   in   connecting  waters  of,  between  Chicago, 

Dahith,and  Buffalo i,361;  iv,226l 

Raft-towing  on,  and  connecting  waters 1,368;  iv,  2378 

Great  Pedco  River,  S.  C,  improvement  of 1, 170;  ii,  1076 

Great  Sod  us  Bay,  N.  Y.,  improvement  of  harbor  at i,  385;  iv,  2464 

Green  Bay,  Wis'.,  water  levels i,441;  vi,3430 

Green  Bay  Harbor,  Wis.,  improvement  of i,  318;  iv,  2053 

G recHf  George  G,  (schooner),  removal  of.wreck  of 1, 1^ ;  ii,  1065 

Green  .Jacket  Shoal,  Providence  River,  R.  I.,  removal  of 1, 57,  592 

Gyeen  River,  Ky. : 

Improvement  of,  above  mouth  of  Big  Barren  River  (Lock  No. 5).  i,  302;  in,  197' 

Operating  and  caro  of  locka  MftAyns  on 1, 302 ;  in,  1972 

Reconatruction  of  I^ock  No.  4^^V"^s<)y h  302 ;  in.  196S 

Gi(  en])ort  Harbor,  N.  Y. :  ^^^^ 

Kstublishment  of  harbor  lines i,  422, 716 

Imjirovement  of 1,78,692 

Griftoii,  N.  C,  construction  of  bridge  across  Contentnia  Creek  near i,426 

Grosscpoint  Channel,  Mich.,  improvement  of i,  366;  iv.  2:^76 

Grovcrs  Cliff,  Mass.,  site  for  fortification i,  13 

Gun  batteries 1,5, 11, 12 

Gun  cuiplacements 1,5 

Gun  platforms 1. 12 

Guyandotto  River,  W.  Va.,  improvement  of i,  306;  in, 2004 

II. 

Ham]>ton  Roads,  Va.,  defense  of i,6. 10 

Handkercliief  light-ship,  Mass.,  removal  of  wreck  near 1, 62, 612 

Hantlkcnbief  Slioal,  Mass.,  removal  of  wreck  in  slough  of 1,62,608 

Hankiiisons  Ferry,  Miss.,  construction  of  bridge  across  Big  Black  River 1,430 

Harbor  lines,  ostal)lishment  of 1,20,422 

Ahmicda  Harbor,  Cal I^  424 ;  iv, 25(K 

Delaware  River,  Pa.  and  N.J 1, 4^ ;  il,  864 

Everett  Harbor,  Wash 1,424;  iv,2627 

Green  port  Harbor,  N.  Y I,  422, 716 

Harlem. River,  N.  Y i,422,7iJ6 

Missouri  River,  Kans.  andMo 1,423;  vi.3l59 

Napa  KMver,  Cal 1,424;  n%2522 

Niagara  River,  N.  Y 1»424;  iv,24o2 

Oakland  Harbor,  Cal 1,424;  iv,2505,2506 

Oconto   Harbor,  Wis 1,424;  iv,212l 

Ohio  River,  Ohio 1,423;  iii,l8iW 

Patehogue  River,  N.  Y 1,422,719 

St.  .Joseph  Harbor,Mich 1 1,424:  iv,2258 

San  Francisco  Ray,  Cal 1, 424 ;  IV.  2505, 2nfl6 

Shrewsbury  River,  N.J 1,423,825 

Superior  Bay,  Wis 1,423;  IV, 3039 

Westchester  Creek,  N.  Y 1,423,790 
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Harbors  nnd  rivers.     5ee  Rivers  and  harbors. 
Harlem  Kiver,  N.  Y. : 

luiproveiiieiit  of 1,^6,  741 

M oil i lien tu)ii  of  harbor  liues 1,422,  786 

Harlowo  and  Clubfoot  Canal.  N.  C  ,  improvement  of  waterway  via. ..  1, 159;  ii,  1030 

Harlowe  Kiver,  N.  C.,  improvement  of  Avaterway  via 1, 159;  ii,  1030 

Harra.seeket  Kiver,  Me.,  improvement  of 1,29,512 

Hartford,  Conn. : 

Improvement  of  Conneetient  River  above 1,65,630 

Im])rovement  of  Connecticut  River  below 1,66,632 

Hatteras,  Cape,  N.  C,  removal  of  wreck  near 1, 168;  ii,  1065 

Haverhill,  Mas8.,  alteration  of  city  bridge  obstructing  Morrimac  River  between 

J^radford  and 1, 430 

Havre  do  (Jraco,  Md.,  improvement  of  Susquehanna  River  in  vicinity  of  1, 124;  ii,  886 

Hay  Lake  Channel,  .St.  Marys  Kiver,  Mieh.,  improvement  of i, ^;  iv, 2367 

Hell  Cate,  East  Kiver,  N.  Y.,  improvement  of 1,87,751 

Hempstead,  N.  Y..  construction  of  bridge  acres.}  Nortous  Creek  by  town  of 1,427 

Henlopeii  City,   Del.,   construction  of  temporary  bridge   near,  across  canal 

conn(Mting  Ciiincoteague  and  Delaware  bays I,  430 

Herr  Island,  Pa.,  construction  of  dam  in  Allegheny  River  at I>292;  ill,  1918 

Hillsborough  Iviver,  Fla.,  construction  of  bridge  at  Tampa 1,426 

BiltoH,  J.  J),  (canal  boat),  removal  of  wreck  of l;1^32;  ii,  906 

Hingham  Harbor,  Mass.,  improvement  of 1, 46, 557 

Hiwassee  River,  Tenn.,  improvement  of i»275;  ill,  1795 

Holland  (Black  Lake)  Harbor,  Mich.,  improvement  of i,343;  iv,2206 

Holston  Kiver,  Tenn.,  construction  of  bridge  at  Boyds  Ferry,  near  Knoxville..   1,427 

Hopkins  J  />.  F.  (schooner),  removal  of  wreck  of I,  63, 620 

Horseshoe,  the,  Che8aj)eake  Bay,  removal  of  wreck  on I|152;  11,987 

Housatonic  Kiver,  Conn.,  improvement  of I,  71,  (k>4 

Houston,  Te\.,  construction  of  bridge  across  Bufl'alo  Bayou  by  city  of 1,428 

Hudson  (barge),  removal  of  wreck  of Ii,  907 

Hudson  Kiver,  N.  Y.,  im])rovement  of : 1.83,  723 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of I,  401;  I v,  2540 

Huntington  Harbor,  X.  Y.,  improvement  of.. I,  79,698 

Huron  Harbor,  Ohio,  improvement  of i,  372;  'V,  2400 

Huron,  Lake: 

See  also  North  cm  and  Northwestern  Lakes. 

Harbor  of  refuge  at  Sand  Beach,  Mich 1,356;  I v,  2247 

Water  levels 1,441;  vi,  3319,  3430 

Hyannis,  Mass.,  im])rovement  of  harbor  of  refuge  at 1,50,  571 

Hyannis  Harbor,  Mass.,  removal  of  wrecks  in i,  63,  614,615,  616 

Hydraulic  mining  in  California i,421;  vi,  3196 

I. 

Illinois  and  Mi-^sissippi  Canal.  111.,  construction  of 1,336;  iv,  2163 

Illinois  Kiver.  111. : 

Improvement  of 1,334;  iv,  2150 

<  )pcrating  and  care  of  La  Grange  and  Kampsville  locks  and  dams  .   i,  335;  iv,  2159 

Indian  Kiver,  Fla.,  imj)rovement  of I.  188;  II,  1225 

Indiana  Chute.  Falls  of  Ohio  Kiver,  improvement  of I,  295;  iii,  1933 

Iinlividuals.  occupancy  or  injury  of  public  structures  by i,  20, 431 ;  vi,  3189 

InjurN  to  structures  built  by  the  United  States 1,20,431;  Vl,3189 

Inland  waterways.     See  Waterways. 

Inside  routes,  waterways,  etc.     See  Waterways. 

Ipswii  h  Kiver,  Mass.,  improvement  of 1,38,534 

J. 

Jamaica  Bay,  N.  Y.,  improvement  of, i,  93,  779 

Janus  Kiver.  Va..  improvement  of 1, 133;  il, 915 

Jetlrevs  INunt  Channel.  Mass.     See  Boston  Harbor. 

Jekyl  Creek.  Ca.,  improvement  of 1, 181;  ii,  1197 

Judith,  Point.  K.  L.  improvement  of  harbor  of  refuge  at 1,58,596 

Julid  (vj'ssel),  removal  of  wreck  of 1,62,610 

Juliette  (vessel),  removal  of  wreck  of 1,62,610 

K. 

Kampsville  lock  and  dam,  Illinois  Kiver,  111.,  operating  and  care  of..  1,335;  iv, 2159 
Kanawha  County,  W.  Ya.,  construction  of  bridge  across  Elk  River  at  Clen- 

dennin  by 1, 429 
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K.iusn-  (  iiy.  K.uis..  rKtaMisliiurnt  of  ]i;irb(U'  liiH'S I,  42.S:   Vl.  :!!.'/• 

l\:iiis.,^  I  ny.  Mm.,  ♦■st:il»Ii.>huM'nt  <»t'  li:irl)or  liiu'S I.  12:^:  vi.:J1.> 

K;  -l<::v|,  i;i  |;i\  i  r.  III..  i?iij)r()\  ciiMUt  of I.  li<i<);  111.  I'L't 

K:iiilv;iin!;«.  \\i>. : 

<  niistiiHtiMii  of  liriilm'  jirro>s  Knx  Ifiv<»r  and  canal  hy  city  of i.4'-'7 

(  on^iniitii.n  it\  I»ri«lm'  atro>s  loi'k  oi'  <anal  at  Littlo  Chute  by  city  (»f i.L'5' 

ht  >'-'  >i.  J"  III!  /'.  isrlMMMM'i).  HMnoval  of  wreck  of I,  til*.  tUL' 

l\i  iiiM'h«  <•  K'ivtT.  Mc.  ini]»rt>v('Uicnt  ol' I.  2S. 'HW 

K«  ii(t>li;i  llai'lMir.  \\i.s..  imi)r<)vciuent  of I,  J»27;  iv.  l*!**.'? 

Krii^in^itoM  iia])i<l  Transit  Uridine  Company,  ]>ri(l^o  of 1,  I2< 

K»  111  Lsijind,  (  iicsapcMKt*  l»a>,  removal  of  wr<'<'k  otf I,  im*;  ii.JHHi 

l\t  III  ■  <<'lio(>iM-r  ',  n-moval  nf  wreck  at' I.  117;  1 1.  M»l 

Ivciil  inl;y  iiivcr.  Kv. : 

Innnovcnn  nt  (»f l,:W:i;  III,  1JW«' 

(  H»i-i:irin;,^  and  can'  of  I<»cks  and  dams  on I.  'M\ :  in.  IMfC; 

i\»\v:iinicc  Ilarlmr.  Wis.,  impiovi-mcnt  of I,32l';  iv.l^ilW 

K«\N««uaw  r.:iy,  .Micli..  waterway  across  Keweenaw  Point  from  Luke  Superior 
t«): 

hiij.rov.nirnt  of 1,311*;  iv.  1HL1> 

Opel  at  inn- anil  care  ot l,'M'A:  iv.JnJS 

Kc\Nr«Mia\v  I'oiiit,  Mi<li..  \Natcr\Nay  across: 

Impi-oNciiu  nt  (»f ' I,  :il2;  iv.  ^O-J!* 

( )p(  rating  and  care  of 1,313;  lv.Lte» 

Kry  W  csi  II;irl»or,  Ila..  impr(»vement  of  northwest  entrance I.  l^U;  ii.  llW 

Kc\  jMirt   !  iiirlnir,  \.  .1..  imjirovcMicnt  oi' 1. 1U4,?<1"» 

Kiiiu>.inu  1  larlior,  ^Ias«^.,  iniproN cment  of 1, 47. ."Hi- 
KlM-^Uiiiuc  K'i  vcr.  ( >r<'i;.,  impro\ cmeMt  of I,  418;  IV.  "Jtikv^ 

Kiin\  (  (HiMf  \ .  Trnn.,  const  met  i<»n  (d"  bridice  across  Ilolhton  Uivor  by i.  4-7 

Ivnnw  ill*-.  Tcnn..  conslrmtion  of  bridj^e  across  llolstou  liiver  uear i.4l*7 

L. 

L.i  ('filter,  Wash.,  construction  of  l»rid;;e  across  East  Fork  of  Lewis  Kiver 1,428 

La  toil  IT  he.  lia.N  on,  La.,  iiiiprox  cim-nt  i>f I,  223;  in,  i;{.">6 

L:i  (oaiiue  loj'iv  ami  <lam.  Illinois  L'iver.  111..  oj>cratin<;  and  care  of...   i,335;  iv,21.>i* 

],alv«- >lion' jind  Mithi^.iii  Southern  Kailroad  ( '<nnpany,  bridge  of I.  4*J5 

Laix«-  Stn'«'t  Llevatcd  l»;iilroad  ('om])an.\ .  bricl^i'  of I.  421' 

Lai\«'^.  liicat.     ><c(;r«:it   Lakes  und  .\«»rtlicrn  and  Northwestern  Lakes. 
Lake^i.  Nortliern  and  North  v.  «'st<'in.     >«'  Northern  and  Nortliwestem  Lakes. 

L;ii  <iiiii(iiii   llai  iioi'.  N.  \ ..  inijn'ovemcnt  of I.  77,  (i>**» 

L:i   ri;ipj)e  L'n  er.  Md..  ini]»r<ivcnicnt  of I,  126;  II,  XJ»2 

L.iw  -^  ol  I'ifty-Third  <  dnnress.  >^ec«)n<l  session,  alfectinj;  Corps  of  Lu^inci'rs.    vi,  34.") 

J.Ki.  <  Imrlts  <  tu^l>o.:i  I.  r«'mo\  ;il  (»f  wrecl;  of I,  132;  li.  iK)i> 

Le.if  I»'iver.  Miss.,  iinpr«)vemeni  <>f I,  21();  II,  llttS 

/«.//     tiiu  •.  removal  of  w  reck  of I.  182;  II.  1209 

LeNisM  1  oik  of  I'.i-  >ainly  L'iver.  Ky.,  improvement  of 1.305;  ill,  2001 

L«'\\  es.   i  'ek  : 

Coii-^t  1  Met  ion  of  ]>ier  at I,  113;  II.  KiO 

liiipi  f\  enieiit  of  inkmd  waterwav  from  Cliincotea^ne  Ibiy,  V:i.,  to  Delaware 

i;:i\  ne:ir I 1,123;  II.SS4 

Lewi's  L'lv.r.  WaNJi..  eonst  inctinn  ol  l)ri<ljxc  at  La  Center.  acn»ss  Last  Fork  of. .    1.428 
L:ekiii  :    k'i\er.    I\y..    !iiipin\  riiieiii     of.    between     Farmers    an<l    Wetst    Lib- 

e]i\     '. 1. 304  ;  III,  19t)2 

Lit  lie  ( "lint  e.  \\"i«^.,  eoii-t  niet  inn  ot"  1 1  rid  Lie  a'-ross  locdv  of  eaiial  at I,  429 

Lit:!<-  llailior.  N .  IL.  iini»roVi-ment  of  hai'lmr  «d"  rcfn«;<' at 1,35,527 

Lil  I  h'  I\:iiiM  wli.i  L'i\  ei-.  W.  \  a.  : 

lin|.i..\<Mii.  lit  oi" I,  307 ;  III.  2<X)(> 

•  »l>ei;it  iiiLi  ami  ••;iie  ol"  hi:  k  ami  dam  on I,  307;  III,  2007 

Lit;!.-  I'erh-,-  i:i\  cr,  >.  C.  improveim-nt  of I,  169;  ii.  1074 

Litth-  i'i-.M-.n  i:i\  er.   Teiin.,  impiosemeiit  of 1.277;  ill.  1800 

Lit  t  h-  h'o'  k,  Ark..  <  o'lsi  rnct  ion  of  hrid^ie  aeross  Arkansas  IJiver I,  425 

Litth-  L'oeix   iirniue  :iih1   Tel  inimil  L'ailway  Company,  bridf^e  (d* 1.425 

Lii  I  h-  >.Miii«;  i;a\ ,  N.  ^  ..  im)  Movement  ot"  liarhor  at I,  386;  1  v.  2470 

Li\  •  I  jM.ol  :  y.n^]  •.  ( )hio.  eon^tiMict  i(Mi  ol"  bridge  across  Ohio  Kiver 1,  425 

Li  \  iiiu'-i''n  I'oint.  i\y ..  ]ir«--er\  at  ion  of I.  275;  ill.  1792 

I  .or!.-  ;ii  M  (!;i:;i'«.      N»  >  (  ;inaN. 

I.o.-k  w  ooiN  1  .'i!\   i,'i\ «  1 .  \  .  ( '..  iniiMoveiiMMit  of 1, 166;  ii,  1056 

L(ej>.io\'.  n.  l*;i..  leiMoN  :il  of  w  leejv".  in  <  diio  LMvcf  at I,  289;  ill,  1889 
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Loiii;  Island,  channol  between  Nixs  Mate  and.     Sec  Boston  Harbor,  Mass. 

Lonj;  Island  Soun<l,  removal  of  wrecks  in I,  82,712,714 

Lon;;  Sand  Shoal,  Lon^ij  Island  Sound,  removal  of  wreck  near 1,82,  714 

Lookout,  Cajie,  light- house,  removal  of  wre<dv8  near I,  1G8 ;  ii,  1065 

Loieauvillo.  La.,  construction  of  bridge  across  Bayou  Techo  near i,  429 

Louisa,  Ky.,  construction  of  lock  and  dam  in  Big  Sandy  River  near.,   i,  305;  ill,  1992 

Louisville  and  I'ortlaud  Canal,  Ohio  Kiver,  ojierating  and  care  of i,  295;  ill,  1935 

Louisville.  Kv.,  Falls  of  Ohio  Kiver  at: 

Improvement  of I,  293 ;  III,  1929 

Improvemeni  of  Indiana  Chute I,  295;  in,  1933 

Operating  and  care  of  Louisville  and  Portland  Canal i,  295;  lii,  19i^5 

Lower  Chipola  Kiver,  Fla.,  improvement  of i,  197;  li,  1252 

Lower  Machodoc  Creek,  Va. ,  improvement  of i,  141 ;  ii,  950 

Lnbcc  Channel,  Me.,  improvement  of i»  21, 491 

Ludington  Harbor,  Mich.,  improvement  of i,  348;  I v,  2220 

Lulu  (schooner),  removal  of  wreck  of 1, 152;  ii,  987 

Lumber  Kiver,  N.  C.  and  S.  C,  improvement  of i,  169;  ii,  1071 

Lynn  Harbor,  Mass. ,  improvement  of 1>  42, 545 

M. 

McClary,  Fort,  reservation.  Me.,  site  for  fortification i,  13 

McHi'ury,  Fort,  Md.,  sea  wall  at 1, 14 

Mclntyre,  Fla.,  alteration  of  bridge  obstructing  Ocklochonee  River 1,431 

Machodoc  (Lower)  C'reek,  Va.,  improvement  of i,  141;  ii,  950 

Mackeys  Creek,  N.  C,  improvement  of i,  155;  ii,  995 

Mavon,  Bayou,  La.,  improvement  of ^^44;  in,  1479 

Mahlen  Kiver,  Mass.,  improvement  of 1,43,547 

Manasquan  Kiver,  N.  J.,  improvenuMit  of 1, 107,822 

Manatee  Kiver,  Fla.,  improvement  of i,  192;  ii,  1233 

Manchac,  Bayou,  La.,  improvement  of i.  22*J;  in,  1354 

Manchester  Harbor,  Mass.,  improvement  of ii  41,  542 

Manistee,  Mich.,  construction  of  bridge  across  Manistee  Kiver  by  city  of 1,427 

Manistee  Harbor,  Mich.,  improvement  of I,  'MS',  iv,  2223 

Manistee  Kiver,  Mich.,  construction  of  bridge  at  Manistee 1,427 

Manisti(iue,  Mich.,  im])rovement  of  harbor  at i,315;  iv,  2012 

Manit<>\voc  Harbor,  Wis.,  improvement  of I,  323;  I v,  2072 

Manokin  Kiver,  Md.,  improvement  of 1, 130;  11,901 

Maps,  military  and  other 1,443 

Marcus  Hook,  Ta.,  improvement  of  ice  harbor  at i,  112;  11,848 

Maniui'tte,  Mich.,  improvenu-nt  of  harbor  at i,  313;  I v,  2035 

Marthas  Vineyard.  Mass. : 

Im])rovcmcnt  of  inner  harbor  at  E<lgartown 1, 51, 676 

Removal  of  wreck  near l>  63,  619 

Martins  Ferry,  Ohio,  establishment  of  harbor  lines  in  Ohio  River i,  423;  in,  1894 

Maryland  (stt'amer),  removal  of  wreck  of i,  118;  ii, 862 

Mattapoui  Kiver,  Va.,  improvement  of i,  144;  ii,  966 

Mattawan  Creek,  X.  .1.,  imi)rovement  of 1, 104,816 

MannuM'  Bay,  Ohio.     Sie  Toledo  Harbor. 
Maunice  Kiver,  Ohio.     Sve  Toledo  Harbor. 

Maurice  Kivir  Cove,  Delaware  Bay,  removal  of  wreck  in ii,  862 

Menominee  Harbor,  Mich,  and  Wis.,  improvement  of i,  316;  I v,  2045 

Menominee  Kiver,  Mich,  and  Wis.,  improvement  of i,316;  I v,  2047 

Mernientau  River  an<l  tributaries.  La.,  improvement  of 1,227;  in,  1372 

Merrinuu"  Kiver,  Mass.: 

Bridge  between  Haverhill  and  Bradford  obstructing,  alteration  of i,  430 

l?uj>rovement  of 1,  37,  532 

Mfssir,  iMura  E.  (schooner),  removal  of  wreck  of 1,63,617 

Metropolitan  West  Si<le  FJevated  Railroad  Company,  bridge  of I,  427 

Mianus  Jfiver,  Conn.,  improvement  of 1,75,681 

Michigan  City  Harbor,  Ind.,  improvement  of 1,337;  iv,  2188 

Michigan,  Lake: 

Sve  (tho  Northern  and  Northwestern  lakes. 

Dredging  harbors  on  east  coast  of IV,  2237 

Watt  r  hvcis I,  441 ;  vi,  3430, 3435 

Middle  (.ronn<l  (OuteiM.  Chesapeake  Bay,  removal  of  wreck  on i,  152;  11,987 

Mirtlin,  Fort,  Pa.,  sale  of  (Jovernment  land  on  Delaware  River  in  vicinity  of.     1,461 

Mil  ford  Harbor,  Conn.,  improvement  of 1,70,650 

Military  and  other  maps 1,443 
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Military  departments,  surveys,  reconnaissances,  and  explorations  in..  1, 443;  vi,  S451 
Mill  Creek,  Cincinnati,  Ohio,' examination  and  survey  for  .ice  harbor  at  mouth 

of 1,289;  111,1890 

Milton  (barge),  removal  of  wreck  of i,  95, 786 

Milwaukee,  Wis. : 

Improvement  of  harbor  at i,  326 ;  i v,  2091 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay I,  325 ;  iv,  2081 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of  refuge  at i,  325 ;  iv,  2081 

Mines,  submarine i,  6 

Mingo  Creek,  S.  C,  improvement  of i,  170;  ii,  1081 

Mining  casemates i,  6 

Mining,  hydraulic,  in  California i,  421;  vi,  3169 

Minnesota  River,  Minn.,  improvement  of 1, 267 ;  m,  1725 

Mispillion  River,  Del. : 

Improvement  of 1, 122 ;  ii,  881 

Removal  of  wreck  in 1, 132 ;  ii,  906 

Mississippi  River: 

Bridge  at  Red  Wing,  Minn.,  construction  of i,  425 

Bridge  at  South  St.  Paul,  Minn.,  construction  of 1, 425 

Des  Moines  Rapids,  improvement  of i,  263 ;  iii,  1683 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care  of.,  i,  263;  iii,  1684 

Falls  of  St.  Anthony,  Minn.,  improvement  above 1,264;  iii,  1693 

Gauging,  and  tributaries 1,250;  iii,  1523 

Gauging,  at  St.  Paul,  Minn * ". i,269;  iii,  1732 

Minneapolis  to  Missouri  River,  improvement  from i,  262 ;  ui,  1639 

Minneapolis  to  St.  Paul,  construction  of  locks  and  dams  from in,  1640, 1681 

Ohio  River,  improvement,  surveys,  etc.,  below i,  420;  v,  2697 

Ohio  and  Missouri  rivers,  improvement  between i,  256 ;  iii,  1577 

Plaquemiue,  Bayou,  La.,  prevention  of  caving  at  mouth  of i,  232;  in,  1385 

Quiucy  Bay,  111.,  improvement  of 1, 262 ;  ui,  1639 

Reservoirs  at  headwaters  of i,  264 ;  iii,  1696 

Reservoirs  at  sources  of,  surveys  for ui,  1736 

St.  Louis,  Mo.,  improvement  at i,  258 ;  ill,  1615 

Snag  boats  and  dredge  boats  on  upper  river,  operating i,  261 ;  in,  1627 

Snags  nud  wrecks  inHower  river,  removing i,  256 ;  in,  1.567 

South  Pass,  inspection  of  improvement  of i,  20,  219 ;  in,  1333 

AValuut  Bend,  Ark.,  examination  for  prevention  of  cut  into  St.  Francis 

River 1,225;  in,  1560 

Mississii)pi  River  Commission i,  420;  v,  2697 

Mississippi  Sound,  removal  of  wreck  in i,  232;  in,  1384 

Missouri,  Department  of  the,  report  of  engineer  officer i,  443 ;  vi,  3451 

Missouri  River: 

Bridge  at  Yankton,  S.  Dak.,  construction  of 1,425 

Establishment  of  harbor  liue^j  at  Kansas  City i^ '^23;  vi,  3159 

Examination  of,  between  Three  Forlcs  and  Canyon  Ferrj*,  Mont.,  to  deter- 
mine availability  of  water  power i,  272 ;  in,  1775 

Improvement  of,  above  Sioux  City,  Iowa i,  270;  in,  1739 

Improvement  of,  etc.,  below  Sioux  City,  Iowa i,  421 ;   vi,  3075 

Removing  snags  above  Sioux  City,  Iowa i»271;  in,  1772 

Missouri  River  Commission i,  421;  vi,  3075 

Mitchell,  Katie  (schooner),  removal  of  wreck  of i,  63, 616 

Mobile,  Ala.,  alteration  of  bridge  across  Three  Mile  Creek,near I,  430 

Mobile  and  Birmingham  Railway  Company,  bridge  of 1, 430 

Mobile  and  Dauphin  Island  Railroad  and  llarbor  Company,  bridges  of 1,426 

Mobile  Harbor,  Ala.,  improvement  of I,  210;   il,  1301 

Mobile  River,  Ala.,  removal  of  wreck  in I,  219;  ii,  1332 

Mokelunine  River,  Cal.,  improvement  of i,  399;  iv,  2531 

Monomoy  Beach,  Mass. ,  removal  of  wreck  near I,  63, 618 

Monomoy  life-saving  station,  Mass.,  removal  of  wreck  near I,  62,607 

Monomoy  Point,  Mass.,  removal  of  wrecks  at  and  near i,  62,  63,  606, 608 

Monomoy  Point  light-house,  Mass.,  removal  of  wrecks  near 1,63,616,617 

Monon<xahel;k  River,  Vi.  Va.  and  Pa. : 

Hridge  at  Pittsburg,  Pa.,  construction  of I.  426 

Construction  of  locks  and  dams  on 1, 290 ;  in,  1903 

Improvement  of i,  290;  ni,  1903 

Oj)erating  and  care  of  locks  and  dams  Nos.  8  and  9 i,  291 ;  in,  1908 

Purchase  of  Lock  and  Dam  No.  6 i,  291 ;  ui,  1911 

Purchase  of  Lock  and  Dam  'So.  7 i,  291 ;  ill,  1911 

Monroe,  Fort,  Va.,  water  supply  at i,  14 

Monroe  Harbor,  Mich i,  368 ;  I v,  2383 
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Monroey  Zorin<7  (canal  boat),  removal  of  wreck  of 1,132;  11,907 

Montgomorj',  Ala.,  construction  of  bridge  across  Alabama  River  near I,  425 

Montgomery  Bridge  Company,  bridge  of I,  425 

Moon  J  W,  //.  (dredge),  removal  of  wreck  of I,  232 ;  iii,  1383 

Moosabec  \\\\\\  Me.,  improvement  of i,  21,  492 

Morristown,  N.  Y.,  construction  of  bridge  across  8t.  Lawrence  River i,  425 

Mort.ar batteries i, 5, 11, 12 

Mortar  platforms 1, 12 

Mount  Calvert,  Md.,  construction  of  bridge  across  Patuxent  River i,  428 

Mount  Desert,  Mc,  construction  of  breakwater  from  Porcupine  Island  to. . .  i,  23, 496 

Mount  Pleasant  and  Seavicw  Railroad  Company,  bridge  of i,  431 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  of i,  172;  ii,  1101 

Mount    J'ei'nou  (schooner),  removal  of  wreck  of,  in  Maurice  River  Cove,  Dela- 
ware 15ay II,  862 

Mount  J'ernon  (schooner),  removal  of  wreck  of,  in  Root  River,  Wis..   1,330;  iv,  2124 

Murdcrkill  River,  Del.,  improvement  of i,  121 ;  ii,  879 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of i,  284 ;  ill,  1828 

Muskegon  Harbor,  ^lich.,  improvement  of i,  345;  iv,  2211 

Muskingum  River,  Ohio: 

Construct  ion  of  ice  harbor  at  month  of i,  288 ;  ill,  1874 

Improvement  of 1,288;  III,  1875 

0])erating  and  care  of  locks  and  dams  on i,  289;  III,  1876 

Mystic  River,  Conn.,  improvement  of 1,64,  622 

Mystic  River,  Mass.,  improvenu*nt  of i,  43, 547 

N. 

X.  and  JV.  Xo.  4  (barge),  removal  of  wreck  of i,  62, 612 

Nansemond  River,  Va.,  improvement  of i,  148;  ii,  978 

Nantaskct  Heach  Channel,  Mass.     See  Boston  Harbor. 

Nantucket,  Mass.,  improvement  of  harbor  of  refuge  at i,  50, 573 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in  and  near i,  62,  63,  (>04,  012,  620 

Napa,  Cal.,  establishment  of  harbor  lines I,  424 ;  iv,  2522 

Napa  River,  Cal. : 

Kstablishment  of  harbor  lines  at  Napa i,  424 ;  i v,  2.'>22 

lin])n)vemeut  of 1,393;  iv,  2507 

Narragausett  Bay,  K.  I: 

Defense  of  . .' 1,6,7 

Improvement  of 1, 56,  589 

N'arra'^iagus  River,  Me.,  impiovement  of I»22,  4£4 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  392;  IV,  2499 

Natalbany  River,  La.,  improvement  of i,  221;  iii,  1352 

Nautilus  Shoal,  Chesapeake  Bay,  removal  of  MTcck  on 1,152;  11,987 

Navigable  waters,  construction  of  bridges  across I,  20,  424 

Navigation,  bridges  obstructing,  action  upon i,  20,  430 

Neches  KMver,  Tex.,  impn>vement  of i,  232;  ill,  1381 

Nehalein  Bay,  Oreg.,  improvement  of  entrance  to i,  407 ;  I  v,  2588 

Neuse  River,  N.  C. : 

Improvement  of i,  159;  IF,  1027 

Improvement  of  waterway  between  Beaufort  Harbor  au<l i,  159;  11,1030 

New  lit'dford  Harbor,  Mass.,  improvement  of 1,53,582 

New  Castle,  Del.,  im])rovement  of  ice  harbor  at 1,  119;  11,873 

New  Haven  Harbor,  Conn.: 

Construction  of  break watiirs  in i,  69,  646 

Improvement  of 1, 68, 642 

Removal  of  wreck  in 1, 82,  712 

New  .Jersey,  channel  between  Staten  Island  and,  improvement  of 1,98,799 

!«'ew  Rivi*r,  N.  C. : 

Im]>rovement  of 1, 162 ;  II,  1037 

Imiirovement  of  waterway  between  Beaufort  Harbor  and J»161;  11,1034 

Im]>rovenient  of  waterway  between  Swansboro  and 1, 161;  II,  1037 

New  River,  Va.  and  W.  Va.,  improvement  of 1,301^  III,  1965 

New  York  Central  and  Hudson  River  Railroad  Company,  bridge  of 1,430 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of 1,97,708 

Bay  Ridge  Channel,  im]>rovement  of i»  91, 764 

Bedloes  Island,  sea  wall  at 1, 14 

Buttermilk  Channel,  improvement  of 1,90,761 

Channel  between  Staten  Island  and  New  .Jersey,  improveinont  of 1, 98, 799 

Davids  Island,  sea  wall  and  embankment  at 1, 14 
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New  York  Harbor,  X.  Y. — Contiiincil. 

DotVns*.  of 1.5,6,7,447.449 

I'.Mht  Kivci*  and  Hell '-atr.  iniprovtiiuMir  o! I,87,7r»l 

(iovcnior-^  I^lan(I.  sea  wall  aii<l  einbaiiUinoiit  at 1,  U 

( M)\vaiMis  Hav,  iiii}H()V(Mu«-nt  <»!" I,  01  "64 

(iowaii us  ( 'iTck  C'lmiiiK'l.  ini]>r()vtMii(Mil  ot' I.  IM.TlM 

Harbor  liiu's  in   Harlem  River,  modi  li  cat  ion  of i,  4l^J.  786 

Harlem  K'ivtM*,  improvement  ol* 1, 86.  711 

Harlem  b'ivrr,  mo<lili<ati<ni  of  liarlxir  lini's  in 1, 422. 7.Si5 

hnpiovrnn-nt  of I,  92, 770 

KNmI  ll(M)k  (.'lianntd.  imjnovrmeni  of 1,91.761 

Sea  walls  and  embankments 1. 14 

Sn]M'r\  ision  of 1,42(>;  i  v.  2681 

Wiei'ks.  n-moval  of 1,95,  7Sr>,  786 

Nt'wb.'in.  N.  ('. : 

i>rid;;i-  ol>strMetin<;  Trent  River,  alteration  of i.  4S1 

IiMproviint-nt  of  waterway  betwt?en  iW-aufort  Harbor  nnd i,  l.'iO;  ii.  1030 

Newburvjxat  llarl»or,  Mass..  improvement  of I,  36, 5L'i> 

]S«'wp«tit  H.iiImh-,  U.  1.,  im))rovement  of I,  57,  r»}^3 

Ne\\]K)ii  Ri\er.  X.  C,  improvement  of  waterway  via 1,159;  11,1030 

Xew  town  (-nM'k,  X.  V..  imjjrovement  of 1,89,757 

Ni;!i:ara  I'.mIIs.  N.  V.,  improvement  of  Xia^xara  River  to I,  .>><1;  IV,2447 

.Niauaia  IMver.  N.  V. : 

listaldislimesnt  of  harbor  lines  at  Sijnaw  Island 1.424;  IV.2ML' 

improN  iMiient  of,  fiom  Tonawanda  to  Tort  Day  (Xiaj^ara  Falls)..   1,381;  i v.  2147 

ImpniN  ement  <d'  Tonawanda  Harbor  and I,  MSI ;  iv, 2444 

Xix.s  Mate,  ehanne]  between  L(m«^  Island  and.     Sec  Boston  Harbor,  Mass. 

Xomiiii  Creek,  \'a..  improvement  of 1,140;  ii.  948 

X<Md<sa<k  liiver.Wasli.,  improvement  of  (l*u»j:etSonnd  and  tributaries).  I,  412;  I  v,  2619 
Norfolk  Harlmr.  \'a. : 

Impri)vement  of,  and  ajjproaclies 1, 146;  ii,973 

Imi)i'ovement    oi'    approach    to,  betw<'en  Lambert   Point   and  Fort  X«ir- 

tblk 1,147;  11.977 

Im)»rov«'m«'nt  of  waterway  bet  ween  AlbiMnarlo  iSonnd  and 1,151;  ll,l»8^i 

Noi  folk,  \a.,  iminovemeiit  of  a])pr(iaeb  tol'.S.  navy-yard  at 1,147;  11,977 

XitrlblU  (\\'«'>t),  N'a.,  eonstrnction  of  briclj^o  across  Western  Hranch  of  Eliza- 
beth  b'iver 1,429 

Nortli  I!ast  (Cape  I'«'ar)  Iiiv<r,  N.  C..  imy)rovement  of I,  16i^;  ii.  KUO 

North  i^andinjL;  Ki ver,  \i\.  and  X.  C.,  improvement  of I,  1.52;  II, iM) 

Xorllieiii  an<l  Northwestern  Lakes: 

Charts,  correct  in^.  printiuji".  and  issnin^  of 1,  438,  440;  VI,  SSl.'i 

hstimat<s 1,441 

Imprn\  «ii\<'nt  of  chaniu'ls  in  connectin,!^  waters  of 1.  361 ;  IV,  2261 

K'atl  lowing  on,  and  conni'ciin;;:  walt'rs I.  3(58;  IV, 2378 

Snrvj'vs *»'1«J7;  vi,3315 

Water  lev«  Is I.  141;  vi,3.'au,3430 

Nort  iiw  est  e  111  i!levat«<l  ivailroad  Com]>any,  brid»j:<-  <>t' 1,428 

Nnr lolls  Creek.  N.  \ .,  i-oiisl ruction  (d'  hridge  at  H(>ni])stead 1,427 

XoMibee  Jiiver,  Miss.,  improvement  of I,  214;  ii,  1318 

(). 

Oak  (>r<  hard  Harhor.  N.  V..  improM'im'iit  of 1,1583;  iv.2451 

( )aklaii(l    Hjirhor.  ( 'al. : 

r.^iabli.shiiieiit  of  harbor  lines 1,424;  iv,  2505,  2506 

liiipmveiiieiit  of I,  oiG;  IV,  2501 

Obion  l\'iver.  Triin..  ini])rovement  of I,  273;  III,  1785 

<  )bsl  iiict  ions  to  nav  illation,  action  upon  bri<l«j:<«s  constituting 1,  20,430 

( >e<-o(jiijin  (  rt'ck.  \a.,  im])ro\  tnnent  of I,  138;  11,941 

Oct  iipaiicy  ot"  si  ni«t  iir«'S  huilt  by  tlu;  Tnited  States 1,20,431;  Vl,  3189 

(huiiii   Trni'clJrr  ■  scliooiier  \  removal  of  wreek  of I,  62,  606 

<  »*  kla\\  aha  ivi\er.  i'la..  improvement   of 1.  187;  II,  1221 

0<kh)(hoiM'«'  liiver.  I  la.,  alteration  of  bridji^t^  obstruetinjr,  at  Mclntyro 1,431 

<  •emillii<e   b'ivei-.  (Jji..  illlpI-oVrmeli  t  of 1.  179:    II,  1181 

<  >c(Miee  lvi\  er.  Ca.,  imjtrovemeiit  of '1,  179;  II,  1175 

<  N'iU'to  Harboi".  \\'i>^. : 

Mo'lih<at  ion  (d"  barboi-  lines 1,424;  IV,  2134 

I ni] Movement  of ly«^17;  IV, 2049 

(.)cracok<;  Inlet,  X.  C..  improvennnf  of 1, 155;  11,996 
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Office  of  the  Chief  of  Engineers 1,444 

OflScers  of  Corps  of  Engineers.     ^See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y.,  improvement  of 1, 389 ;  IV,  2491 

Ohio  Uivcr: 

Beaver  River,  Pa.,  construction  of  dam  below i>287;  ill,  1870 

Bridge  at  East  Liverpool,  Ohio,  construction  of i,  425 

Dam  No.  2,  location  of I,  287 

Davis  Island  Dam,  operating  and  care  of 1,287;  ill,  1867 

Falls  of,  Louisville,  Ky.,  improvement  of 1,293;  ill,  1929 

Harbor  lines  between   Martins  P^erry  and  Bellaire,  Ohio,  establishment 

of 1,  423 ;  III,  1894 

Ice  harbor  at  mouth  of  Muskingum  Kiver,  construction  of 1,288;  III,  1874 

Ice  harbors  at  mouths   of    Crawfish  and  Mill  creeks,  Cincinnati,  Ohio, 

examination  and  survey  for 1,289;  ill,  1890 

Improvement  of 1,285;  ill,  1836 

Indiana  ('hute,  imiuovement  of 1,295;  ill,  1933 

Lonisvillo  and  Portland  Canal,  operating  and  care  (ft' 1,295;  ill,  1935 

Snugboaton,  operating 1,287;  ui,  1864 

Wrecks  in,  removal  of 1,289;  iii,  1889 

Olcott  Harbor,  N.  Y.,  improvement  of 1,382;  iv,  2450 

Old  Chatham  Roads,  Mass.,  removal  of  wreck  in 1,63,613 

Olympia.  Wash. ,  improvement  of  harbor  at I,  411 ;  iv,  2606 

Onancock  Harbor,  Va.,  improvement  of i,  1^;  ii,  902 

Ontario,  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels 1,441;  VI,  3430, 3436 

Ontonagon,  Mich.,  imjirovement  of  harbor  at 1,311;  iv,  2026 

Orange  County,  Tex.,  construction  of  bridge  across  Cow  Bayou  by 1,426 

Osage  River,  Mo.,  improvement  of I,  260;  ill,  1620 

Oswego  Harbor,  N.  Y.,  imi>rovement  of 1, 386 ;  IV,  2476 

Otter  Creek,  Yt. ,  improvement  of I,  391 ;  iv,  2497 

()u:i<hita  Iviver,  Ark.  and  La.,  improvement  of 1,241;  ill,  1455 

Outer  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on i,  152;  ii,  987 

P. 

Paducah,  Ky.,  preservation  of  Livingston  Point,  near ^'^^j  ^l^i  1792 

Pamlico  River,  N.  C.,  improvement  of I,  156;  II,  1019 

Pamunkey  River,  Ya.,  im))rovement  of 1, 146;  11,968 

Panther  (steanuT),  removal  of  wreck  of 1,82,713 

Parkers  River,  Mass..  removal  of  wreck  near 1,63,620 

Pascag  >ula  River,  Miss.,  improvement  of 1,216;  II,  1319 

Pascpiotank  K'iver,  N.  C..  improvement  of 1, 154;  li,  994 

Passai*'  County,  N.  J.,  construction  of  bridge  across  Passaic  River  at  Passaic  by.  1,428 

Passaic.  N.  .T..  (onstruction  of  bridge  across  Passaic  River 1,428 

Passaic  River.  N.  .1. : 

Above  Newark.  im])rovement  of 1, 100,802 

Below  Newark,  iniprovi'uient  of 1,99,  801 

Bri<lge  at  Passaic,  construction  of 1,428 

Improvement  of 1, 99^  801 

Patapsco  Kiver.  Md. : 

Improvement  of,  and  chaniud  to  Baltimore 1, 132;  11,909 

ImprovtMnent  of  channel  to  Curtis  Bay i,  133;  ii,  914 

Patchoi^ne  K'iver,   N.  Y. : 

Establish  inert  of  harbor  lines I,  422,719 

Imj>rovement  of 1,81,705 

Patnxi'Ut  b'ivt'r.  Md. : 

Brid<xe  at  Mount  Calvert,  construction  of I,  428 

Improvement  of 1, 141;  11,953 

Pawcatuck  K'iver.  R.  I.  and  Conn.,  im]>rovement  of 1,60,600 

Pawtucket  liiver.  R.  I. : 

Improvcnwnt  of 1,55,587 

Ivemoval  of  wreck  in 1,63,620 

Pawtucket,  R.  I.,  removal  of  wreck  at 1,63,620 

Pearl  River.  Miss..  im]>rovement  of; 

Below  Jackson  1, 217 ;  ii,  1326 

Between  .Fackson  and  Carthage 1,217;  ii,  1328 

Between  Carthago  and  Edinburg J,  218;  11,1329 

Pease  Creek,  Fla.,  improvement  of 1, 191;  n,1286 

ENO  94 2 
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relifiin  iScliooiUTi,  iviiiov:»l «»!'  wroi-k  of 1,378;  IV.24K 

lVniiyp:ick  Cni'k.  I'a..  ionstrurtion  of  l)rid«fo  across,  at  Philadelphia i,  4:^9 

l*enoi)scot  K'iviT.  Mv.,  iiiipro\  j-im-nt  of 1, 24. 4H1* 

I*('ns;n(»la  Ihiibor,  Fla." : 

l)»»trnMM»l' 1.6.  l".  11 

Iiiil»ri)v.-inriit  of I,  2()3;  li.  liVv!* 

riMi<:nikrf  HarlHir,  Wis.,  iini»ro\oiuriit  of 1,318;  iv. •J'^-L* 

rriilNMilcr  II:irlK»r.  Midi..  im)»rov«Mneiit  of It  347;  IV.  L*L'b 

/'« ; .'/  (strjuin  1-,  r»Min»\  :il  of  u  n'«k  of I.  40.  ■V^'* 

r*  ii«)'i .  J>"  V/.  (SihoniMT*.  removal  of  Avrock  of I,  Cli.  Oh 

rctahiiiia  (nrk.  Cal..  iini»nivrnn-iit  of 1.400;  iv.  "J.vN 

IVtil  .nan  \i\\  vv.  Ark.,  iiiiprovrincnt  of I,  253;  ill.  l'»l'» 

I\io>k«'y  lliirluir,  Mi«li.,  iiniTovciiiciit  of 1.353;  IXM^W 

l*hila<l«  ipliia.  Pa.,  cinistnn-tiifii  of  l»rul«j:r  across  Peuiiyi)ack  Creek  by  city  of.,   i.  I-.' 
riii]:i(Irl])liia  Ilai  1  or,  l*a. : 

KstaUlislmn'iit   t)f  liarlior  linos 1,423:  ii.nU 

l)rf.-nsc  of I.(),M.I1 

Iiiipniviiiirnt  of I,  108,  110:  II,  ><27.  KW 

MilHiii,  I'oi  t.  sali'  of  i'>n\  im.!.  ■  :  ;  ;;iml  in  vicinity  of I.  4^tl 

Tins  l.nilt  by  tin-  Initfjl  St.ji*-.,  i.r.  unancy  or  injury  of 1,20,431:  VI.  :>1*^ 

ri;::r')ii  1  I.I  y  nils,  l^a  ,  iin])ro\  tiiH  lit  nf I,  224 ;  III.  l^***! 

IMttsbni-i:-.  l*a. : 

Hridm^  a«'H)ss  Mononi;ali«'la  llivcr,  constnK-tion  of,  by  city  of 1. 4L*fi 

I);i\i.'  hlaml  Ham.  Ohio  b'ivrr.  mar.  oju'iatin^  and  care  of I,2S7:  III.  i>*«»7 

Ib-ir  I.-laiid  ham.  Allr;:h«'iiy  Ivivcr.  near,  conrttruction  of I,  21>2;  iii.  ll»l** 

WnMk<  in  Oliio  M'ww  bi-low.  n-inoval  of 1,289;  III.  l^*^y 

ria«iiM':iiinr,  li.iyoii.  !.a.  : 

Iii!lii«)v.  iiiciit  of 1,224;  iii.  i:^»l 

I'irv.iiti«!M  of  <'a\  iiiu  at  iiioiitb  of I,  2:^2;  ill,  l.'N** 

ri.it  foiin-H,  mm   ami    nioicar 1.12 

ri:ittsbiirL,r   lijnhor,  N.  Y..  iiiiprovrnicnt  of I,  31K);  iv.lMiri 

ri\  II  ontli  llarb<ir,  >Ias<..  im])rov<Mm'nt  <)f 1. 47. ,VW 

Toiiit  Urrc/c.  Sj-hnylKill  ]»*i\«r,  iriiioval  of  wreck  ])clow 1,118;  1I.S62 

I'oiiit  .Imlilb,  b*.  I..  iiii])r(»\c!iHiit  of  liarbor  of  refuse  at l.5S,5l*j 

Toiiii    S;m    l':ibl(»,    (ill.,    «'><i;i M i^hmriit   of    barbor    lines    in    Sail    Francisco 

I ;:i \  at I,  424  ;  i v.  2.Viri 

Tolbn  k  b'ip  (  11:11.  lie  1,  Mjiss.,  liinoval  of  wreck  in I,  H2.  tW 

rnniili:irtr:iiii.  I/ikc.  L  :.,  v«mmo\  :i]  of  wn'ck  in 1,232;  ill,  ll*!ff 

I'oiitc  b:it<m!a  i:i\ «  r.  L;i..  im]»in\  micnt  of I,  221;  III.  1352 

ro]M  ■    Nl:!'.  «1.  \  a.,  n-mnx  ;il  of  wrrck  otf 11. t*^ 

rm-f  r.|ii  ('  l>l:iml.  Mr.,  ctnistiintiun  ofltn-akwat  ;  from  M<»niit  Desert  to. .  1.23, 49i- 

r«>i  I  ( '!!<--t'  r  Ibiilmi-,  V.  v.,  iiMinovcmmt  of 1.76,6^ 

r<«ir  CliMo!)  11:11  b.)r.  ( >liin.  im]m»\  rmciit  of I,  ,S70;  IV,  2391 

Tdit   l':i\ .  N.  v.,  imiirnvrimnt  of  Niair:iia   K*iv«'r  to 1,381;  iv,2447 

Poit   lIi'iiMi,  Mirb.,  improN  rriM'iit  of  lUack  IMver  at 1,358;  iv.2251 

IN  It  .b:Ti-.(iM  llarbur,  N.  'S  ..  imj>r<)vrnn'iit  of I.78,«?H4 

Tm  t  N<»:iiil!v.  \;i.,  ^•(>Il^^  1  mt  inn  of  bri«l«rt>  across  Western  l..anch  of  Elizabeth 

b'iv.  1- i.42!> 

Toit  l*oy:il  :nHl  AiiLcnst:!  b';iil\vay  ('oin])any,  bridj^e  of 1,42!* 

IN  1 1  ^^  ;iv]!':;;^i(Mi  Ibirbor.  \Vi>.,  iniinov cnirnt-  of 1,325;  IV,207'.' 

r«Mi:i'_:('  !.;  K<'  .':ml  \..\kt'  Sripnior  sliip  raiiaN,  Mich: 

Iinp:  o\  •nicnt   «.l 1,312;  IV.  2020 

op.  r:itiii-  ;»n(l«';in-  of 1.313;  IV, 202i» 

rc;t:iL:«'  l.:il.t'.  Hon'.Jiton  County.  Mich.,  watrrway  acro.Ms  Keweenaw  Point  via: 

liiil)!o\.ii;.nt   «.f " 1,312;  iv,2029 

Op.'r.ilini:  :iml  mvr  of 1,313;  IV,202l» 

Poit;i'.:.'    I.:i!  «'.    M:.iii"-ti'«'  ('«»;n»tv,  Mirb  .   iin]>rov<*inent  of    liarhor  of   refuge 

:•'.        1,330:  IV, 222'* 

]\yr\  ilt  •  li'i  ■  'I .  Hoimljton  <  onnty.  Mi«]i..  watrrw.ay  acro.ss  ICeweenaw  Point  via: 

]mpro\rii:.nt  ot" '. .' 1.312;  IV,  2CV2iJ 

oiMi.itinL:   ;;n<l  <:m' of 1,313;  IV,202!» 

r<iill:i"n''    ll:iil.nv.   \!r.  : 

r;i««b  in-^^  I --I;! ml,  >itr  for  fort  ili<'atioii 1, 13 

l'«  iVv  •(•   of 1.  fi 

In-.pro\  I  n.cnt   of 1,30,514 

Inl]1^o^  cir.i'nt  of  rlK-inm-]  in  I'juk  ( 'ove I,  31,517 

Portl  in*  1.  <  »ri-u.  : 

1  >i't"i'n<«'  ol"  b:irb<tr  ;il 1,5 

Will:in:«'t  Ic  l,'i\  rr  abo\  »\  improN  Mimiit  of Iy^l7;  IV,  265^) 

AN'ilbnm-ttc  b'ivrr  brjow.  imprf)^  rnu'iit  of I»^1B;  ZV,  2654 


INDEX.  19 

Potomac  River: 

Eastern  Branch  of  (Anacostia  River),  improvement  of 1, 138;  11,939 

Great  Falls,  erection  of  fish  \ray8  at i,435;  vi,3224 

Great  Falls,  use  of  water  power  for  electric  lighting vi,  3256 

Wasbinji^tou,  D.  C,  improvement  at i,  135;  11,925 

Wreck  in  Washington  Channel,  removal  of i,  145 ;  ii,  971 

Potsbiirg  Creek,  Fla.,  alteration  of  bridge  obstructing 1,431 

Towow  River,  Mass.,  improvement  of 1,37,533 

Pre.s(|uo  Isle  l^cninsula,  Erie  Harbor,  Pa.,  preservation  of i,  379 ;  iv,  2433 

Presqu' lie,  Mich.,  removal  of  wreck  in  harbor  of i,  361;  iv,  2257 

l*rovulencc  River,  R.  I.: 

Improvement  of 1,56,589 

Removal  of  Green  Jacket  Shoal '. 1, 57, 692 

Removal  of  wreck  in i»  62, 612 

Provincetown  Harbor,  Mass. : 

Improvement  of i»  48,  564 

Removal  of  wreck  in i,  49, 568 

Public  buildings  and  grounds.  District  of  Columbia i,  435,  vi,  3265 

Public  works  of  the  United  States,  occupancy  or  injury  of i,  20, 431 ;  vi,  3189 

Pnget  Sound: 

Del'enso  of 1, 5 

Improvement  of,  and  tributaries,  Washington 1, 412 ;  iv,  2619 

Pultneyville  Harbor,  N.  Y.,  improvement  of 1,384;  I v,  2460 

Quin<y  Bay,  111.     See  Mississippi   River  improvement  between    Minneapolis  and 
month  of  Missouri  River. 

R. 

Racino  Harbor,  Wis. : 

Iiirprovement  of 1,326;  IV,  2094 

Removal  of  wrecks  in  Root  River I,  330;  I v,  2124 

Raft-towing  on  the  Great  Lakes  and  connecting  waters i,  368;  iv,  2378 

Rah  way  Ivivcr,  N.  J.,  improvement  of i,  101,807 

Rancocns  River,  X.  J.,  improvement  of 1, 115;  il,  854 

Ra])pahniniook  River,  Va.,  improvement  of i,  142;  il,  954 

liaritan  Hay,  N.  ,1.,  improvement  of 1,94,780 

Raritau  River,  N.  J.,  imjirovement  of I,  102,  808 

Jiaymoud,  Lizzie  (schooner),  removal  of  wreck  of i,  82,  714 

Jiai/nioii(h  St('2)h€n  (schooDer),*removal  of  wreck  of l,  63, 615 

Reeoiniaissnnees,  explorations,  and  surveys  in  military  departments  i,  443;  vi,  3451 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1,91,764 

Red   River,  La.  and  Ark. : 

Improvement  of h^^]  m»  I-^IS 

Improvement  of,  above  Fulton,  Ark 1.240;  iii,  1452 

Red  LMverof  the  North,  Minn,  and  N.  Dak.,  improvement  of 1, 2G8;  111,1728 

Red  Win<;,  Minn.,  construetiou  of  bridge  across  Mississippi  River  b^- city  of 1,4^ 

Redwood  Creek,  Cal.,  imj>rovcmcnt  of 1,394;  iv,  2509 

Rivers  and  harbors: 

Estimates  i'or  examinations,  surveys,  and  contingencies  of 1,419 

Estimates  for  improvement  of i,  19 

Improvement  of 1, 19 

Roanoke  River,  N.  C,  improvement  of i,  153;  11,989 

Roekland  Harbor,  Me.,  improvement  of 1,27,506 

Ji'o(/(}s  (schooner),  removal  of  wreck  of I»  62,  608 

Rokcs,  XvJIie  r.  (schooner),  removal  of  wreck  of 1,62,607 

Ron<lont  HarlM)r,  N.  Y.,  improvement  of 1,84,736 

Root  River,  Wis.,  removal  of  wrecks  at  Racine , 1,330;  iv,  2124 

Ronge  River,  Mich. : 

Improvement  of 1,360;  I v, 2255 

Turning  basin  in 1,361;  iv,2257 

Rough  River,  Ky.,  improvement  of I,  303;  ill,  1978 

Rouse  Point,  Lake  Champlain,  N.  Y.,  breakwater  at 1,390;  IV,  2492 

Rumsey.  Ky..  reconstrncti<m  of  Lock  No.  2,  Green  River,  at 1,302;  111,1968 
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s. 

S.'iliiFn-  I'jiss,  Trx.,  iiMprov«'ir.ciit  of  li.irhor  at I,  230:  iii,  1.^9 

S:»l»iiM'  K"i\  (M-,   Trx.,  iuijU'ovriinMit  of I,  231 :  in.  V.^'^ 

S.*ulx<t»s  Ihiibor.  N.  v.,  iiii|no\  oiiH-nt  of  harhor  at i.3><!<:  iv.il'^S 

>^:\rii  I'ivn.  Mr..  im)H(»\ ciin'iit  (►f l.3-.'<lH 

^;i'i;niii'iito  I»ivcr.  (  al : 

Iiiil»r«>\  iiin'iit  of I,  399:  iv.i!':^ 

liii|(r<»v«iiM'iit.  of".  ;m(l  t  iilmtarirs I,  421:  vi.  SlTl 

SnuiiiM  w   l»'i  \  <i",   M  M'li.,  iiuproNfiiM-iit  of I,  3r»5;  iv,  2"-'r» 

>;'iiii  Aii';m  t  iiic  I  l.iiltor,  I  la..  iiii]n<)V('inent  of I,  187;  ii,  ll«> 

S.iiiil  (lair  IlaN  Canal.  Mirli.: 

Iiiijii  I'N  iimnt  <»f I,  36i}',  iv.  i?371 

( )|)<  r:ii  iiiu  ami  caiM-  of 1.  36rt;  iv.  l^i^T^^ 

S.iint  ridix  l»'i\  ci-.  M»'.,  inii>ro\('im-nt  of I.  2<).  4!*J.* 

S.iiiit  ('i«.i\   i»'i\<'r.  Wis.  and  Minn.: 

Ini|ii(.\ .  iiirnt  of I.  266:  in.  1721 

lv«  ^ciN  ()ir>  a  t  S(  Hirers  of.  .smivcvs  for III.  171^6 

>;iiiil   1  r;iinis  lii\«r.  Mo.  and  Ark.: 

I".\ai!iiii:ii  ion  of  \V:ilniit    licnil,   Mis.sis.sipj)!   River,   for  prevention  of  cut 

into  tin-    I,  225;  III.  liWi"» 

hnjno\  «*!M«'nt  of,  in  Arkiinsas I.  255;  ill,  irK»7 

InijH  o\  ciinnt  <»f,  in  .Missouri , i,  255;  III,  l-'Hit 

s.iiiit  (icoi'^is  (  UrU,  M«].,  renM)\  al  of  wreck  in I,  145;  II.  97«^ 

S.I  in  I  <  ;<  iH'urs  !,'i\  ri .  Mil.,  renio\  al  of  \vrrek  in I,  145;  II.  1*70 

S.iiii!  .In!iii>;  ( 'ounl  y,  I'la..  l)ri<l;cc  of I,  4iU 

S.iint  .lolms    i^ix  rv,   jl.i.  : 

iniitro\  nm'Fit  of  i  fmni  .larksonvilh'  to  tlie  ocean) l,  182;  II.  11*11 

ljiil»ro\  ciiHMii  of  n])]M'r  rivci' I,  185:  II.  1218 

JMiprox  rnirni  of  Xijlw^i;!  H.ii- I,  186;  II.  12*3> 

S.i'iit  .lo^rpli   Harlior,  .Mirli.: 

IM.iMi^^liiiK-nt  of  li:nli(»r  line 1,424;  IV,  2i'>8 

iinprnx  ..jiirnl  of 1,3:^9;  iv.2li»2 

S.ii'it  .lo  rpli  lv'i\rr.  Mii'li.,  ini]»ro\  cnn-nt  of I.  340;  IV.  211*7 

S.iiiil   L.'i  x\  ifnii'  l,':iil\N  ;i  V  ( 'om])any,  l»ri<l;;e  of 1,425 

S.I  i  111    1 ..".  wii  ;i(<'    I'i\rr.    \.   Y.  : 

I'lriii't'  ;i  j   ^loirislnwii.  const  imh-1  ion  of I,  425 

liiipK-vciiiciit  of  slioaN  lift  werii  Sist»*r  IslanilsanclCro.ss-over  Li;j;lit  i.  389;  iv,  2489 

K'<M'.  ;iiiiin;ition  of I,  440;  VI.  3428 

S:iini   l.oni>  I5.iy.  Wis..  inipn)Vt'inent  of I,  310;  IV. 2019 

S:iiiif   l.o'ii>  llarlior.  ,Mo..  ini])rov<-iii(nt  of I,  258;  III.  1615 

S.ii'.'.l   M.iixs  l';ills  (';in;il,  Midi.: 

Op.  r.- tin-  ami  (•;ir.-  ..f 1,363;  IV, 2267 

W  .11.  r  !,  \rl-.  :i!  s.iiili  St.'   Mari«' 1,441;  VI,  3319,  343i) 

Sa  nl   M.ii\  -  I'iN.i,  Mi.li.  : 

lmi)io\riii.n!  of.  at  tli.'  f.ills 1.363;  IV.  2287 

InipioM'Mi.iii  of  Hay  I/ikc  Cluinnc] 1,364;  IV,  2367 

np.i.itii:'-  :iii<l  .  .11.'  of  SI.  M:.r\s  l\alls  (\inal 1,363;  IV,  2267 

l»'«-;iii  \  rv  o:.  fi.nn  Wliitcfisli  jiav  lo  Dctour  li^^lit-lioiise 1.439;  vi,33l7 

W  «i.  1  I.  \.  Is 1.441;  VI, 3319, 3430 

S.iint  r.iiii.  Minn.,  !;:iiiL;iiiL:  Mis^j^.^ippi  K'ivrr  at 1,269:111,1732 

S.iiiii  I*:iiii  •  Soiit  li  .  Minn.,  roust  nici  ion  of  ln*i(lu^e  across  Mississippi  Kiver 1,425 

S;il<'ni  ihii  l>oi ,  M.I--S..  iniprovi'nient    ol' 1,  41,  543 

S:il(  III  I»i  \  f'l.  N  .  .1.  : 

ln!|iro\  .niciit  ol' 1, 116;  11,857 

I,'<i!!<>\  :ri  ol   wreck  i:i  I  U-liw  aie  Jv'i  \  cr  at  entrance  to I,  118;  11,862 

S;ilk.il::ite!ii<'   l,'i\  cT.  S.  ('..   ilii  pro\  einellt  of I,  173;  II,  1121 

>.in  r>.  Mi.inl  ','i\er.   Tin.,  const  i  net  mhi  of  bii<l;^e  at  Clinrchills  Ferry 1,426 

S;ni    i  >i'  'M',  (   M  I.,  defence  of 1,5 

S.I  I'  I  )ic-o  1  hiil'or.  (  al..  inipi«)\  fiiieiit  of 1,396;  IV,  2514 

S;iii   I  "i;in<-i--«  o  1  '.;i  \  .  ( 'al.  : 

I  »clrii^('  of  S;ni    I'lJHici^co  Il;iil)or I,  5.  6,  10,  465 

IN  1,1  Mi  si  II II  CI  1 1  <.f  li;nl.or  hiic> 1,424;  IV,  2505,  S06 

Ini!'r.»\  einellt  ol"  ( »:ikl;ind  Harlu»r 1,392;  IV,  2501 

S.iii   1  "r.-imi'^iij  I  l;irlior.  ( 'ri  I.  : 

I»eicii..()  1,5,6,10,465 

I'sialtli-'liiiM-iit  of  li.iihor  line> 1,424;  iv,  2510^ 

iSan  .I..;i'|iiin  1,'i vcr.  (  al. : 

lm]»ro\  en  lent  of 1,398;  IV,  2527 

Inipi-ovcnient  of,  and  trilnilaries 1,  421;  VI,  3174 
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San  Luis  Obispo  Harbor,  Cal.,  iraprovement  of I,  394;  iv,  2509 

San  Pablo,  Point,  Cal.,  estuiblishment  of  Larbor  lines  in  San  Francisco  Bay 

at I,  424  ;  IV,  2505 

Sand  iU'juh,  Lake  Huron,  Mi<'li.,  iuiprovement  of  harbor  of  refiigo  at.  1,356;  iv,  2247 

San<lusky  Harbor,  Ohio,  iiuproveuicnt  of 1,371 ;  iv,  2396 

Snuilusks  Iv*ivi'r,  Ohio,  improvement  of 1,372;  I v,  2398 

Sandy  Pay,  C'{i])e  Ann,  Mass.,  improvement  of  harbor  of  refuge  at 1,39,536 

Snntce  liivcr,  S.  (\,  improvement  of I,  170;  ii,  1084 

S.-niNota  Pay,  Fla.,  im])rovement  of 1, 191 ;  II,  1237 

Saugatnck  Harbor,  Mich.,  improvement  of 1>341;  IV,  2201 

Saugatuck  IvMver,  Conn.,  improvement  of I,  73,667 

Sauj^orties  Hnrhor,  N.  Y.,  improvement  of 1,84,734 

Savannah,  Florida  and  Western  Railway  Company,  bridge  of I,  426 

Savannah,   (ia.,   imi)rovemont    of   inside  route   between  Fernandiua,    Fla., 

and 1,182;  11,1206 

Savanuali  Harbor,  (Ja. : 

!)(  fcnsoof 1,6,10 

IiiiI)ro\cnuMit  of 1, 174;  II,  1129 

Pemovjil  of  wrecks  in 1, 182;  11,1209 

Savannah  Pivcr,  (Ja. : 

Pridgo  n<ar  A  ugnsta,  protection  of,  etc 1, 429 

Hnpiovcincnt  of,  above  Augusta 1, 177;  II,  1164 

Im])rMV(nuMit  of,  between  Augusta  and  Savannah 1, 176;  II,  1158 

ImproN cnicnt  of  Savannah  Harbor I,  174;  li,  1129 

Kcmoval  of  wrecks  in  Savannah  Harbor 1, 182;  li,  1209 

Savville.  N,  Y.,  inij)rovement  of  Browns  Creek I»81,  708 

Sciiuvlkill  hMvir,  Pa.: 

Improvement  of I,  111;  II,  846 

Kcmoval  ot"  wreck  in I,  118;  1 1,  862 

Sale  of  (Joveniment  land  at  mouth  of,  in  vicinity  of  Fort  Mifflin 1,461 

Scituato  llarljor,  Mass.,  improvement  of I,  46,  558 

Sea  Plight,  N.  .).,  establishment  of  harbor  lines  in  Shrewsbury  River  near  1,423,823 
Sea-coast  dejeiiscs.     Sve  Fortifications. 

S«'a  Sliore  Poa<l  Ccunpany,  bridge  of I,  428 

Sea   walls 1, 14 

Shtiuwuw,  U.  11.  (vessel),  removal  of  wreck  of 1,62,609 

Slu-hoygan  Harbor,  Wis.,  improvenn'ut  of I,  324;  IV,  2075 

Sliee])slu'ad  Pay,  Is.  Y.,  improvement  of I,  96,  796 

Shij>  Island  Harbor,  Mississip]>i  Sound,  removal  of  wreck  in 1,232;  ill,  1384 

Sho.il  Harbor,  N.  J.,  improvement  of 1, 105,  818 

Shovelful  Shoal.  Mass.,  removal  of  wreck  on I,  62,  606 

Shrewhburv  K'iver,  X.  J. : 

KNtablishment  of  harbor  lines  near  Sea  Bright •-   1,423,823 

Im])r()vcnu'nt  of 1, 106,  819 

Sil\  er  Springs,  Ocala  and  Gulf  Railroad  Company,  bridge  of 1,429 

Sister  IslandN,  St.  Lawrence  River,  N.  Y.,  improvementof  shoals  near.   I,  389;  IV,  2489 

Siuslaw  River,  Orcg.,  improvement  of  mouth  of I,  405;  IV,  2573 

Skagit  liiver.  Wash.,  imjuovement  of  (Puget  Sound  and  tributaries).  1,412;  iv,2619 

Skamokawa  Creek,  Wash.,  construction  of  bridge  across 1,429 

Smith  lslan<l,  Delaware  Ixivei,  removal  of  wreck  above 1,117;  li,  861 

Smyrna  KMver,  Del.,  imjirovement  of i,  120;  ii, 876 

Snake  K'iver,  Wash,  and  Idaho: 

Improvement  of,  between  Huntington   Bridge  and  Seven  Devils  mining 

distriit 1,407;  iv,2589 

Imjirox  emeiit  of  Ipfter  Columbia  River  and I,  408;  iv,  2590 

Snohomish  Count v.  Wash.,  construction  of  bridge  acro.ss  Stillaquamish  River 

by ; I,  429 

Sn(diomish     River,     Wash.,     improvement    of     (Puget    Sound     and     tribu- 

t.i ries) I,  412 ;  I v,  2619 

SiKniualmit^     River,    Wash.,    improvement    of     (Puget    Sound     and    tribu- 
taries)     1,412;  IV, 2619 

South  Chicago.  111. : 

Alteration  of  bridge  across  Calumet  River I,  430 

Construction  of  bridge  across  Calumet  River 1,425 

South  Haven  Harbor,  Mich.,  improvement  of I,  341;  iv,  21^ 

South  Pass,  Mississippi  River,  inspection  of  improvement  of 1,20,219;  ill,  1333 

South  River,  X.  .1.,  improvement  of 1, 103,813 

South  St.  Paul  Belt  Railroad  Company,  bridge  of 1,425 

South  St.  Paul.  Minn.,  construction  of  bridge  across  Mississippi  River i,425 

Southami)ton,  X.  Y.,  removal  of  wreck  otl' 1,  82,713 
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S])nyton  l>n\vil  Cii't-k,  N.  Y.,  r<M'(>nstnirtion  of  bridgti  across 1.I3») 

><iuan  IJivcr,  N..).     Nn- M:iiiah<|ii:ui  I*iv<?r. 

S«|U;i\v  Islainl.  N.  Y.,  cstal»lislim«'nt  ol' hiirhor  linos 1,424;  IV.  1*4.'»2 

St  aiiil'onl  I  I.-iilmr,  (\)iiii.,  iiiiproN  rmnit  of I.  T.**,  677 

St:it«  n  1nI:jihI  jiimI  N«*w  .Iitscv.  iiiii>rovonn*iit  of  channel  betwt'cn   i.tW.7it* 

St«rlr  llayon.  Miss.,  iiij]iro\t'in('nl  of I,  248;  ill.  1311 

Stillamiaiiiish  K'iver,  \Va.sli.: 

Impro.  (Miiciii  of  (  Tu^ot  Souinl  and  tril)utari<.'S) I,  412:  iv,  L'llP 

i  «)U-^tni<'ti<»n  of  lnidj;*'  across i.  lj.» 

Siillaqiiaiiiisli  K'ivtT,  \Vash.     N/v- Stillafj^uaniish  Kivor. 

^t^l^:ll^toIl,  Coini..  iinprovriMciit  of  harbor  of  refuge  at i.  fil,«J"J 

Struct  iiiTs  l)iii]t  by  tlic  Tniti-d  States,  occunancy  or  injury  of 1,20,  l.*U  ;  vi..'»b:< 

St  111  u'  nil  !)ay.  Wis.,  ron^tnntiou  of  bridjjc,  across I.  I> 

Stiirii««ni  I5ay  ami  l.akc  Michij;an  Ship  Canal,  Wis.: 

linproN  ciiMMit  of I,  319:  I  v.  2i'."'» 

liupii>\  «iiMiit  of  harbor  of  rcfii^^i;  at  eastern  cntrauco I»  *^21 ;  iv.  2«Hi- 

( )pi'r  iiIiil;  and  care  (.f 1,320;  I  v.  20"'^ 

Siibiiiarine  mines    1.0 

>nlli\  aus  Island.  S.  C.  : 

i'.i  id^;*'  (d>>tinct  in<;  covt*  at,  alteration  of I.  I.'U 

hiiprovement  of I,  172:  ll.  1101 

>ite  for  fort  iti  eat  ion 1. 1^> 

SMiiipawaniis  lub-t,  N.  Y.,  iinj)rovenient  of I.  !*.'».  7!'l 

Slink*  11  Mt-adow,  Kasi   liiver,  N.  Y..   removal  of  wrecks  otf I.  05,  785.  TStJ 

SiijM'i  iiir  I'av,  Wis, : 

Imi.roveimnt  <d' 1.310;  fv.  2<>19 

Mot!  Hi  cat  ion  olli  arbor  lines 1,423;  iv.  2llttt» 

Superior.  Lake  : 

A>.  rl.-^o  Northern  and  Nortlnvestern  Lakos. 

Im]>r(»vement  of  waterway  acro^^s  K«'weenaw  Point  from  Kewernaw 

l;iy 1,312;  IV,2021» 

<  )peratin;:  and  care  of  ^^ater^^  av  a<'ioss  Keweenaw  Toint  from  KcwcMjnaw 

llav -' 1.313;  iv,20:«> 

Wat.r  Ie\(  Is 1,441;  vi,3i:J') 

Supei\  i-or  (d"  the  harbor  of  New  Y<.rk 1.420;  iv,  2l*Sl 

Sill  \  <  \  V,  (KammaticMis.  and  cont  inircncies  ()f  rivers  and  harbora,  estimates  for.  1,411' 
Sm\r\>,.  rrcoaiiais-anees,  and  e\  plorat  ions  in  military  departments  .  I»443;  VI,  34.M 
sii-<iiieJMiiiia  Ki\er.  \icinilyol"  I  lavre  de  (Iraee,  M<1.,  improvement  of.  1,124;  1I,S*<H 
Sii<>.\  Coiiniy,  pel..  ( onsiriirtitm  of  t«'mporary  bri<lge  across  canal  couiiect- 

in.v  ( ■|iiij«'otea;xi'*-  J>"*1  Ihdaware  bays  by 1,430 

sin\ ;  !'.<■••  j»  iver.  I  la..  iiiipr<>vemen  t  of 1 I,  195;  11. 1246 

>\\an-b«>n».  N.  ('.,  im]irovrnient  of  waterway  betwe<rn  New  Kiver  and.  1,161;  11,1037 

S\n;:^1i  (  liainul.  Chaileston  Ilinbor,  S.  C,  removal  of  wreck  in 1,174;  li,  112X 

Sw  in  )nrdi  sbm^di.  Wash.,  improvement  of 11*^12;  IV,  2»>ll 

T. 

ra<o;!i:',  W  asli..  const  rn«t  iini  id'  bi  id^e  across  ship  channel  by  city  of 1, 42fi 

y\//;N ///.»»/  1 1  iiu  >,  renio\  al  of  wreck  of I,  9.*),  7>C» 

la  I  la  lia  tehee  Ki\  er.  Miss  ,  iinj>rovenient  of 4,247;  III.  1."»<W 

iaiiipa.  I  la..  <'onstrn<t  ion  of  bridge  aeross  Ilillsborou«;b  l^iver I.  42l» 

I  ;:i!ipa  i'lv.  I'la..  inipro\  emeiit  (d"   1, 193;  II,  12H 

1  ;ir  l»i\  er.  N.  ('.,  imino\  enieni  <d' 1, 1.56;  II.  101t» 

liii'  ij!  Mill.  I'a..  <  <Miv.t  rnclitm  ol"  briii;^''  a<'ri)ss  Al]e«rheny  Kiver  below i.  128 

i  ;,:  !  low  l*i\  er.  Mass..  im]Ho\  nin-nt  (d" I,  J>l,  58G 

I".  l:r ::•:;<•  t.'  b'lver.  La..  ini])rovi-nient  of 1,220;  III.  VM\) 

I",  ill.;  1  I.:.ke,  Mi-^..  iiiiprovj'iuent  of i»247;  III,  l.Wi 

fc  •!   r.    l';i_\  nil.    1  ,a.  : 

1'. .  ii'.M"  near  Loreain  ilh'.  etnist  met  ion  of I,  129 

l:ii]nn\r!iient  of 1,226;  III,  V3G^ 

'r«iiiie  -I  <•  b'i\  er  : 

l:.i;>rMMM..iit  nf 1,273:   III,  1787 

!iii]ir<»\  I  ;:;ent  of.  aboN  e  (hat  taiiooLja,  Tenn I,  273;  ill.  1787 

hiijir.'-  I  meiil  ot'.  at  Livin^^ston  Lnint.  Ky 1»^&;  HI,  1792 

liii]iro\  .iiH-nt  of,  bel.j'A   lue  Ti'ee  ShoaN.  Ala I,  274  ;  in,  179l> 

linpri>\  (  nieiit  ol,  betwei-n  (  hat  tamto^^a.   'J'enn.,  ami   f<M>t  of  IJeo 

Tiee  .^hn.iN.  Ala 1,282;  in,  1821 

V '])(  rat  ini^  ami  care  of  Mnse!(^  Shoals  Canal.  Ala 1,284  ;  III.  1828 

'r.-ns:.s  ixi\er,  La.,  imj)rovemeiit  of 1,  244 ;  III,  1479 

'rerreboiiiH'.  i',;iyoM,  La.,  improvement  ol" 1,223;  111,1360 
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Thani(!8  Kivcr,  Conn.,  iinproveincnt  of 1,64,624 

Thomas,  Samuel  /!'.  Csclioonor),  removal  of  wreck  of 1*145;  11,970 

Thrt'o  Milo  C'rcok,  Ala.,  alteration  of  bridge  near  Mobile I,  430 

Thunder  l?ay  Harbor,  Midi.,  improvement  of 1,354;  iv,  2241 

Thunder  l>ay  Ki ver,  Mich.,  improvement  of i,  354 ;  i v,  2241 

Tickfaw  IJivcr,  La.,  and  tributaries,  improvement  of 1,221;  in,  1352 

Ticonderoga  Kiver,  N.  Y.,  improvement  of 1,391;  IV,  2198 

Tillamook  iiny  and  Bar.  Oreg.,  improvement  of 1,406;  iv,  2585 

Toledo  Harbor,  Ohio,  improvement  of 1,369;  IV,  2385 

Tombigbeo  Kiver,  A 'a.  and  Miss.,  improvement  of I,  212;  ii,  1311 

H<*l«»\v  l)euM)i)oHs,  Ala 1,212;  ii,  1313 

Between  Demoimlis,  Ala.,  and  Columbus,  Miss ',213;  ii,  1315 

Between  Columbus  and  Fulton,  Miss 1,213;  11,  1316 

Between  Fulton  and  Walkers  Bridge,  Miss 1,214;  11,1317 

Tonawanda  1 1  arbor,  N.  Y..  iujprovement  of 1,381;  iv,  2444 

Trade  water  Kiver,  Ky.,  improvement  of i,  301 ;  ill,  1967 

Trent  Kiver,  N.  C. : 

Hridge  obstructing,  at  Newborn,  alteration  of 1,431 

Improvement  of 1,158;  1 1, 1025 

Trinitv  Kiver,  Tex.,  improvement  of I,  235;  III,  1401 

Tug  Fork  of  Big  Sandy  Kiver,  W.  Va.  and  Ky.,  improvement  of 1,306;  ill,  2002 

Two  Ki  vers  Harbor,  Wis.,  improvement  of i,  323 ;  iv,  2069 

U. 

lTuij)(|ua  Kiver,  Oreg.,  improvement  of 1,  404;  iv,  I:\o69 

Vndhie  (bark),  removal  of  wreck  of •.   1,  182;  ii,  1209 

I'nited  States  Engineer  School i,  17,  468 

Fnited  States  structures,  occupancy  or  injury  of i»  20,  431;  vi,3189 

Frbaiia  Creek,  Va.,  improvement  of 1,143;  ii,9.'>9 

Use  of  structures  built  by  the  United  States 1,20,431;  vi,  3189 

V. 

Vanc;)Mver,  Wash.;  .;nprovement  of  Columbia  River  near 1,414;  iv,  2643 

Verujilliou,  Bayou,  bay,  and  passes,  La.,  improvement  of 1,227;  lii,  1370 

Vermillion  Harbor,  Ohio,  improvement  of 1,  373;  iv,  2403 

Vineyard  Haven,  Mass. : 

lm])roveuieiit  of  harbor  at 1,52,578 

Kemoval  of  wrecks  in *,  62, 609 

Vineyar<l  Haven  Harbor,  Mass.  : 

Improveuient  of 1,  52,  578 

Iveinoval  of  wrecks  in 1,62,609 

Volusia  Bar,  Fla.,  improvement  of i,  186;  ii,  1220 

Wabash  Kiver.  Ind.  and  111. : 

Improvement  of 1,296;  ill,  194b 

Improvement  of,  above  Vincennes,  Ind I,  296;  ill,  1946 

Improveuient  of,  belowVincennes,  Ind I,  296;  in,  1943 

Waccaniaw  Kiver,  N.  C.  and  S.  C,  improvement  of i,  168;  ii,  1067 

Wahkiakum  Countv,  Wash.,  construction  of  bridge  across  Skamokawa  Creek 

by : 1,429 

V/alnut  Bend.  Mississippi  River,  examination  for  prevention  of  cut  into  St. 

Francis  KM  ver 1,225;  111,1560 

Wappingcr  Creek,  N.  Y.,  improvement  of 1,85,740 

A\'appoo  Cut,  S.  C,  improvement  of 1, 173;  II,  1116 

Wandiain  Harbor,  Mass.,  iiuprovement  of 1,52,580 

AVarrcn  County,  Miss.,  construction  of  bridge  across  Big  Black  River  by 1,430 

W:nTi<;r  Kiver,  Ala.: 

Improvement  of  (below  Tuscaloosa) 1,212;  ii,  1311 

laiprovement  of,  between  Tuscaloosa  and  Daniels  Creek ',211;  ii,  1310 

Warwick  Kiver,  Md.,  improvement  of i,  127;  ii,  894 

A\':'.shington,  I).  C. : 

Anaoostia  Kiver,  improvement  of 1, 1^)8;  11,939 

Defense  of 1,6,10 

(Jrcat  1  alls,  Potomac  Kiver,  use  of  water  i>ower  for  electric  lighting  ...  vi,  ^56 

Potoma(^  Kiver  at,  improvement  of , 1, 135 ;  11, 925 

Public  buildings  and  grounds I,  4^;  vi,  3265 

Washington  aqueduct 1,432;  vi,3193 
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AV:i>hiiii:t(>ii,  1>.  ('. — Coiitimird. 

\V;:s!iin«:[ton  im<iiiiiii;«  lit   I.  4.V»:  vi. !J-»iT 

W  .ihT  Mij>|)ly,  iiH  Tt-a^in;;; I.  4;>4  :  vi.lLVJ 

Wa.sliijiLitou  ninl  ClMsajuakr  i'x-acli  IJailway  ('niiij)any,  bridge  of I.  !'> 

WaNliiniitnii  aqiHMhici .  \Va>]nii<rli>ii.  I  >.  (' I,  A'.^'J:  vi.:;!':*:! 

W  :isiiw-t(>n  l»ay«ni,  Mi^s..  iiUMioxwiiicnt  of 1,  lMS  :  III.  l.'ill 

W  a->lr.ii!4;i)ii  iiicumiiirnt,  \\'a.shin.i::t(>n,  i>.  <' l,4.'ir»;  vi,li"J»i7 

\\  attrc-  IJiviT,  >.  ('..  inii>i(>\»MiHM)t  of 1,  171  :  ll.  l'''"l* 

\\'al«i  'A  a^.  >  : 

lift  wirii  r>.  aiitort  Ilailtor  and  NcwImtii  ion  Nt-usr  Kivn  ^,  X.  C  ..    I.  ir>i';  ii.  \tfM\ 

IJ.'twjMn  Uraiilnii  Ilarlmr  and  Nrw  K*ivrr I.  liil  ;  II.  H»'U 

iMtAtin    (irnMotramn-    r»ay.  \'a.,  and  I  ><da\var«'   liay,  nt-ar    Lewos.    Ihd.. 

'■i)-i>-i  nifi  ion  of  lniilLii*  across  canal  conncctin;jf i.  ISi* 

I'm!  \\««ii   (  hinciitcauni'   r»ay.   Va..  and  Delaware  15ay,  near  Lewos.    1  v].. 

i  •:)  j)i()Vi!i:c!il   of 1,  1  !?!■>;  II.  >»'^4 

r.ci  w  ccn  New  l'i\  ci*  and  S\vansl»oro I.  Irtl ;  ii.  lo:i7 

i;.  iw.iii  Viiitolk  llarlmv.  \'a.,  and  AUtcinarlc  Sonnd,  \.  C 1,  ir»l;  ll. INi 

{;■  t  \V(M  u  >n:-.  annali.  (;ji..  ami  I'l'inandina.  Kla  I.  18-;  II,  1L''**» 

Ir.-m  !\c\vccn:'.w  li.iv  ti>  Lake  Snocrior,  a<  toss  Keweenaw  Point,  iniprove- 

mc.ii  of ' *- 1.312;  iv.lJDL*! 

IroMi    K'wccnaw  T.ax  to   Lakci  Sn])eiior,  acro.-ss  Keweenaw  Point,  operat- 

iii-^^  and  can-  of.  . . .' i/M'.i;  iv,L»<)-Jl> 

W.Mik.  :;.n    IlarlM.r.  111.,  iniprovenicnt  of 1.3'JS;  !V.*iH»<> 

Weill:'.  '•[  1  iarltor,  >!a>^..  inij>rn\  cnicnt  of I,  18. .VCi 

\^'»--l  •..'l\c^in:i  liay.  Tex..  inijU'oN  cnicnt  of I.lW;  III.  i;W 

\\  i  -:  \.  iinjk.  \;i..  juiivt  nut  inn  <»f  lni<l<;e  across  Western  I»rancli  of  p]li/ab<'tli 

i;i\cr ; 1. 1:;9 

\\«>!  Xniinlkand  l'<>rl  \(»itnlk  Drawl»rid;;:c  ('oni])any,  bridjifc  of 1, 4'Jl^ 

W'c-^r  ilicv.tcr  ("reck,  N.  V.,  estahli^lnncnt  of  harbor  lines I,  IL*3,  TW 

\\«  ^inort.  Pt)iiii.  Ma*^s.,  constrnctinn  ofbridtre  across  Kast  IJranoh  of  \Vestporl 

'  i;i\cr 1. 12-) 

\'.  c-iport    KMvcr,   Ma>^.,   cnnstriicti<ni    of   brid^o    across    Kast    IJraneli  (tf.  at 

Wrvtj.orl    I'lHllt i.4*J9 

W  <•;  '.iKCitli  Iv  ivi'i".  Ma*-^.,  iiiiproN  cmmt  <d' I.  l.">.  .VWi 

'■■'  /•(■'■.  Hiiynj  I  s«'li(M>ucr  .  rcnn»\  al  ot  wrc'-k  of 1,  >*-,  711 

\\  iiit.'  I.ak/'  IlarlM.r.  Midi.,  iinprov  cnieiit  of I.  ,34H:  IV.  *J2ir» 

Willi.'  I»  i  vci-,  \  ik.,  iin|»i(»\  cnit'iit  (»t' I,  2.^3;  III.  1.117 

Will..'  !:i\«T,  iiwl..  iin|ii(.\ciiie!il  <d" 1,297:  III.  1J»4H 

WMi.-kall  llarl  ..r,  N.  V..  imjnnN  miciit  of 1,3(^2;  IV.  24W 

\Vi(  oiiM'n  K'i\  cr,  Md..  imiirnvcnieni  of' 1, 129;  II.  SiH) 

/;■;'.///.,     -rluxMicr  .  rciiM»\  al  nl"  \n  rct-k  of I.  49.  .ViS 

W  iilaiii'i  tc  b'ivcr.  <  -ici^-.  : 

1  i('t»ii>-c  <'t"  rm!  land !.:"> 

liiiiTov  .nu  lit  nf.  al>nvc  PtMtlaiid 1,417;  IV.  26."i9 

Iiiipinx  »'ii!c:ii  (»i.  lu'liiw   Portland I*  416;  IV.  2t?.'»4 

Will..;.  I  iri\.iand  1  !arl».>r.  Wash.,  iniprovcnient  id' 1,409;  IV,  2.*)9r) 

\Vili.-t>  I'ciiit.  N.  V. : 

I'm.'  inc.' r  j  ifjinf 1, 18,  471 

I'.si  oi 1, 17,  4tJ7 

\\il:i:iii-lo:i  aii<l  \\  chhm  Ivaihoa.l  (  nnipany,  brid«::e  of I,  426 

\\'il!ir.iiu,t(Hi  ilarlMH".  Cal.,  iiiipin\  cnicnt  of 1,39.5;  IV,  2511 

^^■ii•.Ilil|^1'•ll  1 1  arbor.  Pd..  imprnvcincnt  of 1, 118;  II,  870 

\\  iliiiiiiulnii  I  Lirknr.  N.  ('. : 

I  )t  I'ln-e  iif —        1.6 

li'ij-rnN  cineiit  of  (  ape  !'•  ar  I'ivcr  above 1.  164;  II,  1041 

Iii.ni  .)•.  <  Ml'  "t  oi'  (  ape  Ii  ai'  I'iver  at  and  below 1.  H>4 ;  II,  1017 

i:.ii!o\  -.]  of  w  reek  in  1. 168;  li.  lOGT* 

W  ijv.n  Il.ir'.or.  N.  >  ..  inip.; ovcinent  of 1.382;  IV.  2148 

W  iN'iii ,  i'«tiiit   1  lai  b.ir.  (  oiin..  iinpro\  cincnt  of I,  73.  Ih  I 

\\  i'l;  !i:  «ip  I  l.i:  I'or.  M.i><v..   iip]ir<.vcnicnt  of I,  4ii.  .117 

\\  ill  \  a  n    \\.:\ .  >.«'..  i I! I] >rov cnicnt  of I,  167;  II,  ll"C»9 

Wix-.iii-  in  <  eiii  ra  I  l.'ailri»ad  ( 'onipany,  bri<lu:«'  ot' 1,  427 

\\i>^e.i:.-iii  I'ivei-.  W  i-...  siii\  eys  foi"  rescrvinrs  at  sonrcc-s  of Ill,  17S«i 

W  il  lii.K- lice  i;i\  «-r.   1  "la.  : 

r,»  iil^:*'  at  t  ^aniieljon,  coii^l  met  ion  (d' I.  4-"* 

Iii,|.i-oveaic:it  of 1, 193;  II.  121J 

Wolf  I'iv.  I-.  Wi  -..  coM-.tr  net  ion  ot"  hriil'^c  at  (Jills  Kandin.ir I,  427 

Wl»-i  k-.    1  eMlo\  ;il  ot" I,  19 

A-lilcv  l.'ivcv.  S.  (• 1. 174;  II,  1128 

.Vol.  t  a 'h  .1:1  II:,il,or.  Ohio 1,378;  IV,  2426 
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Wrecks,  removal  of — Continued. 

Barnegat  Light.  N.  J.,  opposite i,  117;  ii,861 

Big  Pigeon  Bavou,  La i,  232 ;  in,  1383 

Block  Island  Sound,  R.I 1,82,711 

Brandvwine  Creek,  Del 1, 132;  ii,  907 

Bridesbnrg,  Pa i,  117 ;  ii,  861 

Brigantine  Shoal,  N.  J i,  117;  u,  861 

Browns  Ledge,  Mass. .  near i,  63, 619 

Cape  Fear  Kiver,  N.  C.,  in  and  near  mouth  of 1, 168 ;  ii,  1065 

Charles,  Cape,  Va.,  at i,  152;  ii,987 

Charleston  Harbor,  S.  C i,  174;  ii,  1128 

Chatham,  Mass. ,  near I,  62,  611 

Chatham  Bar,  Mass i,  49,  568 

Chatham  Harbor,  Mass 1,49,568 

Chatham  Roads  (Old),  Mass 1, 63,  613 

Chesapeake  Bay 1,132,152;  11,906,987 

Christiana  River,  Del 1.132;  ii,906 

Delaware  Bav,  in li,  862 

Delaware  River,  Pa.  and  N.  J 1,117,118;  ii,  861,  862 

East  River,  N.  Y 1,95,785,786 

Elizabeth  River,  N.J 1,108,823 

Fanlkncrs  Island,  Long  Island  Sound,  near i,  82,  712 

Gednry  Channel,  New  York  Harbor i,  95, 785 

Grand'River,  La 1,232;  111,1383 

Handkerchief  light-ship,  Ma«s.,  near I,  62,612 

Hatteras,  Cape,  N.  C,  near i,  168;  ii,  1065 

Hyannis  Harbor,  Mass 1,63,614,  615,616 

Kent  Island,  Chesapeake  Bay,  off i,  132;  ii,906 

Logstown,  Pa 1,289;  in,  1889 

Long  Island  Sound,  in 1,82,712,714 

Long  Sand  Shoal,  Long  Island  Sound,  near I,  82,  714 

Lookout,  Cai)e,  light-house,  near 1, 168;  ii,  1065 

Maurice  River  Cove,  Delaware  Bay,  in ii,  862 

Mispillion  River,  Del 1,132;  ii,906 

Mobile  River,  Ala i,219;  ii,  1332 

Mcmomoy  Beach,  Mass. ,  near i»  63,  618 

Monomoy  life-saving  station,  Mass.,  near i,  62,  607 

Mouomoy  Point,  Mass. ,  at  and  near I,  62, 63,  606,  608 

Monomoy  Point  light-house,  near i,  63,  616, 617 

Nantucket  Sound,  Mass.,  in  and  near I,  62,  63, 604, 612, 620 

Naiitilns  Shoal,  Chesapeake  Bay,  on 1, 152;  ii,  987 

New  Haven  Harbor,  Conn i,  82,  712 

New  York  Harbor,  N.  Y 1,95,785,786 

Ohio  River  below  Pittsburg 1,289;  ill,  1889 

Outer  Middle  Ground,  Chesapeake  Bay,  on 1, 152;  ii,  987 

Parkers  River,  Mass.,  near 1, 63, 620 

Pawtucket,  R.  I   1,63,620 

Pittsburg,  Pa.,  below 1,289;  ill,  1889 

Point  Breeze,  Schuylkill  River,  below 4 1,118;  ii,  862 

Pollock  Rip  Channel,  Mass i,  62,  604 

Pontchartrain,  Lake,  La I,  232 ;  ill,  1383 

Popes  Island,  Va.,  off il,  907 

Potomac  River,  D.  C i,  145 ;  ii,  971 

Presciu'Ile  Harbor.  Mich i,361;  iv,  2257 

Providence  River,  R.  I i,  62, 612 

Provincetown  Harbor,  Mass i,  49, 568 

Root  River,  Racine,  Wis i,330;  iv,2124 

St.  Georges  Creek,  Md  i,  145 ;  ii,  970 

St.  Georges  River,  Md 1, 145 ;  li,  970 

Savannah  Harbor,  Ga i,  182;  ii,  1209 

Schuylkill  River,  Pa.,  below  Point  Breeze 1, 118 ;  ii,  862 

Ship  Island  Harbor,  Mississippi  Sound i,  232;  in,  1384 

Smith  Island,  Delaware  River,  above 1, 117 ;  ii,  861 

Southampton,  N.  Y.,  oft' 1,82,713 

Sunken  Meadow,  East  River,  N.  Y.,  off i,  95, 785,  786 

Vineyard  Haven  Harbor,  Mass J?  62, 609 

Y. 

Yamhill  River,  Oreg.,  improvement  of 1, 417 ;  I v,  2661 

Yankton,  S.  Dak.,  construction  of  bridge  across  Missouri  River 1, 425 
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